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(54) NOVEL PEPTIDE DERIVATIVES HAVING THIAZOLYL-ALANINE RESIDUE . 

(57) The compounds having superior activity to kiown TRH and its derivatives in view of the activation of the central • 
nervous system, for example, sustained acetylcholine releasing action, anti-reserpine action and locomotor increment 
activity was provided. 

A peptide derivative of the fbrmula (I): 
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Descrtption * ^ * « 

- Technicameld - ■ ^' V., 

5 [0001] This Invention relates to a new peptide'derlvative having'the residue of 3-{4-thia2olyl or 5-th[azolyl)-alanine and . 
having an effect of activating the central nervous system. The compound of this invention Is useful as a medicament/- . 

' * • Backgirouhd Art • * " > *V~^ * , ^ 

10 . [0002] The compburTd of this invention is derived from L-pyrogjutamy1-L-hi8tidyl:L-prolineamide (p-Glu-HisrPro-NKyi : 
'''' tawvn as TRH (thyrotropin releasing hormone)! / • :* v t 

[0003] JBH is a hormone consisting of 3 amiiip add rest Isolated iriom t^othalamus. and seems to show the - 
ac&yitles through a TRH receptor. It Is knowri not only Id prom the secretibn of TSH. (thyroid stimulating hormone) 
and prolactin, but also to have the following activity: braiii nervous system activation such as motor stimulating activity 
^_:js etc.. sympathetic activity such as blood pressure elevation, respiratory stimulation, etc., spinal activity such as spinal r 
; ' V n^or nerve Simulation etc.. central nervous activity such as antidepression etc.. and peripheral activity such as gastrin 
secretion suppression, glucagon secretion stimulation, etc. Because TRH has such various activity, it has been irives-r 
tigated on the clinical use, and is being used as an intravenous injection for treating spinocerebellar degeneration for * 
purposes of improvement of motility disturt>ance,and cognitive disturbance accompanied by brain functional distur-.v 
20 bance (Sofue. Kanazawa. Ogawa. "Neuropeptide" '91 . Medicalrevtew). 

[0004] However, there are various problems barring the dinical application of TRH. Typical ones are described below: 

1) TRH shows very short haH-time in blood and is required to be administered frequently, because it is agested by 
enzymes such as pyrogiutamyl peptidase. TRH amidase. etc. in a living body. = s . 
2S ; , 2) Excessive secretion of TSH is caused by repeated administration of TRH due to the activity of stimulating secre- 
tion of TSH. 

3) A slight mount of TRH is transferred into brain by peripheral administration because of its low hydrophobidty. * 

[0005] In order to solve the above problems concerning TRH. tf^e development of TRH derivatives which have more 
30 potent activity than TRH In view of activation of the central nervous system (for example.' awaking stimulation, anti- 
reserpine activity (hyperthermia), locomotor increment, spinal reflex increase, dopamine action potentiation, anti-anes- 
. ihe^c action, etc.) and have long duration of action has been attempted. Such compounds reported at the present time ' 
' are illustrated below. - ; . 

[0006] For example. 1-methyl-L-4.Sdihydroorotyl-L-hystidyl-L-prolineamide (JP-B 2-36574), 2,3,4.5-tetrahydro-2t 
36 oxo-L-5-fuinancartK)nyl-L-histidyl-L-prolineanriide(JP-A52-11M^ 2R)-2Hfnethyl-4-Qxocyclopentylcarboriyl-L^s- . 
tidyl-L-prolineamide (JP-B-3-236397), orotyl-L-histydyl-L-prolineamide (JP-B 59-3661 2);;T«H-SR (Eur. J. Phamiacol. 
271. 357 (1994))^ etc. are known 

[0007] However, the above TRH derivatives do not have enough continuous action. Additionally, intravenous injection 
of these compourvJs makes it diffteuH to improve the compliance to the periodical administration of them and QOL > 
40 (Quality Of Life) Of patients having the motor disturbance. A -, . ' - ' . - cr 

Dlsdosure of Inventiori. - . . i . 

[0008] In the above situation, the inventors of the present invention found the compounds having superior activity 
45 known TRH and its derivatives In view of the activatiori of the central nervous system. for example^ sustained acetylcho- 
line releasing action, anti-reserpine action and locomotor increment activity. The present invention relates to 

a) A peptide derivative of the fomriula (I): ^ 
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wherein A is 4-thiazolyl or 5-thiazolyf wherein the nitrogen in the thiazolyl ring nray be quarternary nitrogen which ■ 
is formed with optionaily substituted alkyi or alkenyt, X is & bond, oxygen, or sulfur, m is an integer of 0 to 4. Y is 
optionally substituted alkyl. optionally substituted caitobxy. cyano. or the substituent represented by the fbnrmila: ' 



— C-N 



>yh,erein.R^ and r2 are independently hydrogen or optionally substituted alKyl. or and R^ taken together with 
.may form a npn-aromatk; heterocyclic ring the adjacent nitrogen which may contain oxygen.' nitrogen; or suHur and 
may be substituted. 2 is the substituent represented by the formula: ' \ ' . - -^.rxi.^- , 




wherein R^ is hydrogen, optionally substituted alkyl, optionally substituted carboxy, or optionally substituted acyl. 
R"* and R® are each independently hydrogen or optionally sitetituted alkyl. and W is -(CH2)h- wherein ri is 0; i , 2, 
: or 3. oxygen, sulfur, or optionaily substituted imino^ or the substituem represented by th^ 




its pharmaceutically acceptabie salt, or hydrate thereof, 
b) A peptide derivative of the formula (II): 
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II H H II 
Z-C-N-C-C-N' 
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wherein X, Y, Z, and m are as defined above, and the nitrogen in the thiazolyl ring may be quarternary nitrogen 
which is formed with optionally substituted alkyl or alkenyl. its pharmaceutically acceptat>1e salt, or hydrate thereof, 
c) A |>eptide derivative of the formula (HQ: 
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V o ; o 

^ il H H II 
2-C-N-C-C-N' 



I 



N 



-(CH2)^ 



(III) 



IS . 



1^^^ X Z, arid m are as defined above, and the nitrogen m the'thlazolylring'^^^ nitrogen, 
which IS formed with ofAonally subsided a^^^^ , 
d) A peptide derivative of the formula (IV): ^-j^^: r -..r -.^^^ - ^. , 
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45 Wherein Y is as defined above, its pharmaceutically aoceptable salt or hydrate thereof 
f) A peptide derivative of the fbrmula (Vi): 
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Me 

O ( O O 

I II H H II 

H ^CHg ' 



^wherein Y is as d^ined above Jts pharmaceutically acceptable salt t . 

Q) A peptide derivative of any one of a) to d) wherein nn is 1 or 2/provided:that X is not a bond when m is 1, its' 
pharmaceutically acceptable salt, or hydrate thereof. ; 

h) A peptide derivative o1 any one of a) to d) wherein m Is 1 and Y is optionally substituted alkyi; optionally substi- 
tuted cafboxy. or optionally sitetituted carbamoyl, its pharmaceutically acceptable salt, or hydrate thereof: 

i) A peptide derivative of any one of a) to d) wherein m is 2 or 3 and Y is optionally substituted alkyI, optionally sub^ - 
stituted carboxy. or opttonally substituted cartianioyl. its pharmaceutically acceptable saH. or hydrate thereol 

j) A pharmaceutical composition which corttains any one of the compounds a) lo i) as an acthre ingredient. 

k) A composition for activating the central nervous system which contains any one of the compounds a) to i) as an 

active ingredient. • >. . . . 

I) A TRH derivative having such effect that the ratio represented by the blood glucose level of the active substance* 
administered groi^} / the blood glucose level of the physiological saline-administered group is 0.7 to 1.3 in the Vat 
to which an effective amount of it for exhibiting the main activity is intravenously administered." ' 

(0009] All of the compounds represented by the atx>ve fornuila have superior activity of activating the central nervous 
system. Specif ically. the conripounds having the sU>stituents shown below in the fbrm 

1) A peptide derivative wherein W is oxygen. X is oxygen or sulfur. Y is carbamoyl or optionally substituted alkyl. m' ' 
is 1 . is hydrogen. R"^ is optionally substituted alkyl, and is hydrogen, its pharmaceutically acceptable salt, or 
hydrate thereof. 

2) A peptide derivative wherein W is oxygen, X is a bond. Y is cari)amoyl or optionally substituted alkyl. m is 2. R^ 
is hydrogen, R^ is optionally sul)stituted alkyl, and R^ is hydrogen, its pharmaceutically acceptable salt, or hydrate 
thereof. 

[001 0] As further preferable conpoimds, the compounds having the substituehts shown bekiw in the formula (IV) are • 
exemplified. . > 

1 *) A peptide derivative wherein W is oxygen. X is oxygen or sulfur, Y is carbamoyl or alkyt.^m Is 1 . R^ is hydi'ogen,. 

R^ is alky!, and R^ is hydrogen, its pharmaceutically acceptable salt, or hydrate thereofi ' 

2') A peptide derivative wherein W is oxygen, X is a bond, Y is cart>amoyt or alkyl, m is 2. R^ is hydrogen. R^ is alkyl. 

and R^ is hydrogen. Its pharmaceutically acceptable salt, or hydrate thereof. - - > 

.. •-. u.--^ X'\ - ' ' ■• • 

[001 1] As further preferable compounds, the compounds having the substituents shown t>elow in the formula (IV) are 
exemplified. j.' 

1") A peptide derivative wherein W is oxygen, X is sulfur. Y is cart>amoyl or CrCe straight or branched chain alkyl. 
m is 1. R^ is hydrogen. R^ is C^-Ca straight or branched chain alkyl. and R^ is hydrogen, its pharmaceutically 
accept^le salt, or hydrate thereof . 

2*^ A peptide derivative wherein W is oxygen, X is a bond. Y is cart>amoyl or C^-Ce straight or branched chaiii alkyl.. 
m is 2. R^ is hydrogen. R^ is Ci-Ca straight or branched chain alkyl. and R^ is hydrogen, its- pharmaceutically 
acceptable salt, or hydrate thereof. > 

[0012] As a preferable configuration, the configuration represented by the formula (IV) for the formula (IV) (when one 
of R^ and R^ is hydrogen, the conf iguratk>n shows the other one than shown in the formula) 
[0013] The term "halogen" herein used means fluoro. chlora bromo. and ioda 
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[0014] The term "alkyl- herein used includes C,-C6 straight or braru:hed chain alkyi and Ca-Ce cycic alkyt PrefefaWy 
Ci-Ce straight or branched chain allqri is exemplffied. Further preferably, C,-C8 straight or branched chain alkyi is exem- 
plified. Examples of attqrl are methyl, ethyl, n-propyl. iso-propyl. n4jutyl. iso-butyl. sec-butyl, tert-butyl, cydopropyl 
cyclopentyl,cyclohexyl,andthenke. - ' .f 

s [0015] TTietemi'alkenW" herein used Bidudes Cz-Ce straight or branched chain all<enyl.Prefera^^^ 

branched chain alkenyl is exemplified. Further preferably. C2-C5 straight or branched chain alkehyl is exentblified 
Examples of alkenyt are n-propenyl, n-butenyl, n-hexenyl. and the like. . v .: - -.. w. ^. c. 

(001 6] The term "aryl" herein used includes monocycac or condensed ring aromatic hydrocaiboHs Preferdblv niiftiO' - 
cyclic aromatic hydrocaitxMis are exemplified. ...... . 

10 Examples of aryl are phenyl, naphthyl, and the like. ■ ■ »>v', ■,■ . "r- -. ... ; ... ; 

10017] The term -heteroaryr.ihcludes a 5 to 6 meirbered aiomatk: heterocyclic group which contains one or more 
hetero atoms selected from the group oonslsling of nilrogen. exygen and suHur atoins in thfe ring, may be fused with a 
carbocydic ring or an other helerocyclk: ring, and may be substituted at any possible position Examples of ihe heter^ 
- -oaryl are pyirolyl (eg., l-pyrrolyl). ihdolyt (e:g., 2Hndolyl), caibazolyl (e.g.. 3<arba2olyl). Mdazolyl (e;a. 4-imklazolyl) 
>?.,Wa?olyl (eg.. l-pyrazolyO. beiwimidazolyl (e.g.. a-benzimidazolyl). inda2olyl.(e.g..;3-indazolyl). indolizinyl (eg "6- . 
irxtolizmyO. pyridyl(eg., 4ijyridyl). quinolyl (e.g.. S-quinolyl), jsoquinolyl (e.g.. 3-isoquinolyO. acridinyl (e.g.. Vacridi^rf) 
phenanthndinyl (e.9., 2-phenanthridinyl). pyrkiazinyl (e.g.. 3-pyridazinyl), pyrimWinyl {e g;. 4^Jyf^m•|dinyO oVraanyi 
: (e g.. Zijyrazinyl). dnnolinyl (e.g.. 3-cinnolinyl). phthalazlnyl (e.g.; 2-phthalazinyl), quina2olinyl (e g - 2-q«A^ihvft - 
visajazolyl (e.g.. 3,isoxazoIyl). beruisoxazolyl (e.g:.3-ben2isoxaa)lyl), oxazolyl (e=g.. aoxazdyi). benzijxazolyl (e q 2- 
so benzfflcazolyl) benzoxadiazolyl (e.g.. 4-benzoxadiaH)lyt). isothazolyl (e.g.. S-isothiazolyl). benzisothiazolyl (eg 2*^0- 
zisothiazolyl), thiawlyl (e.g.. 2-ihia2olyl). benzothiazolyl (e.g.. 2-benzothiazolyO. fury] (e.g.. 3^). bmzofuryl fe a 3- 
ben2ofuryl),tNenyl(eg..2*ienyO,benzothienyl(e.g.i2-benzotWenyO,tetiBzolyl.andthelite^^ 
10018] The term "no^aromatic heterocyclic group" herein used means a 5 to 7 membered non-aromatic heterocydic 
.group yvhidi cprttains.one or more hetero atoms selected from the group consisting, of nitrogen, oxygen and sulfur 
2S a^ms in the ring, wyi may bind at any possible position. Examples of the non-arortialic heterOCydic group are mor- 
phpflno.piperidinoi1-pynolidinyl,2-pyrroline-3-yl. and the like. . . - , • , " 

[0019] The term 'acyr herein used indudes alkanoyi of which alkyI part is the above mentioned "alkyI' *id arwl of 
, wfiicharyl part is the above mentioned "aryl\ Examples of acyl are acetyl, benzi^. a • 
f0020]^ The term "alkyloxy- herein used indudes alkyloxy of whidi alkyI part is the above menfoned 'optkinally sub^ 
ao stiluted alkyt". Examples of alkyloxy are methyloxy. ethyloxy. n-propyloxy, iso-propyloxy. n^butyloxy. iKWautykwy sec- 
- - butyloxy. tert-butylQxy. and thelike. - .. , , . , . . . J ;. ... .J' , 

10021] The term -optionaBysubstiMedalkyI" for Rr and r2 herein used indudes the abw^ . 
IS opbonally substHuted at any possible position with one or more substKuenls. for example.' hydroxy, alkyloxy (e d 
« '"ef^y '^J^' •~«apto^ a'Mthio (eg.. methyllNo). cyctoalkyi (e.g;. cydopropyl. cycldDutyl cydopentyl and 
.35 «VWexyl). halogen (e.g,.fluoro.chtorabroinaandJocl^^^ memox- 
ycarbony^ iso^jrapytoxycaibonyl. tetradecanyloxycarbonyl. and penbdecanyloxycarbonyl). aryloxycarbonyl (eg phe- 
nytaxycarbonyl). nitra cyano. SO^R* (p is an integer of 1 to 3. and R'^ is hydrogen or alkyI). PO(OH)2 or P0(O)0h which 
K..optipnaUy suMltuted with alM substituted or unsubstituted amino (e.g..,methylamlno. dimethylamino and car- • 
bamoylamino), opbonally substituted aryl (e.g.. phenyl and tdyl), optionally substituted heteroaryl. an opttonally substi-^ 
40 luted non-aromatic-heterocydic group aryloxy. acytoxy, acyloxycarbonyl. alkylcarbonyl. arylcarbonyl. nPn-aromatic • : 
fwterocydicrafl»nyl. hydrazine, hydroxyainino. alkyloxyarnino. and formyl. Exampies • 
methyl, e^thyl. n-propyl. iso^jropyl, n^iutyl. isorbutyl. sec-butyl, tert-butyl. cydopropyl. cyckipentyl. <^dohtowli benzyl - 
«0:propyloxycarbonylmethyl. tetradecanyloxycattwnylmethyl. pentadecarryloxycarbonylrnrtlfyl. and the likB. As th6«r^- 
rerredsubstituent.CrC2oa"<yloxycaitx)nyl and phenyl are exemplified. ., i ■ -i.>. . . 

« (00221 The term "optionally substituted alkyl" tor Y. r3. R^. and R« herein used indudes the above mentioned "alkyI" ' 
:,,.wrtiichiso|rtiondly 6ub6titutodat anypo6si«epo^ alkytoxy . 

(eg., melhoxy arid ettioxy). meicapto. aOcyKhio (e.g.. methylthio). cydoalkyi (e.g.; cydopropyl, cydobutyl. cydopehtyl ^ 
and cyctohatyl). hatogen (eg., fluoro. chloro. bromo. and iodo). carboxy, carbamoyl, alkytoxycarbonyl (e 0 methow- 
caiboiyl,and ethcw^ arytoxycarbonyl (e.g., phenyloxycaitoonyl). nitro, cyano, SOpR* (p is an integer of 1 to 3 
so . and R* is hydrogen or,aIkyl). PO(OH)2 or PO(0)OH which is optionally substituted with jSkyi. substituted or unsubsti- - 
tuted ammo (e.g., methylamino, dimethylamino, and carbamoylamino), optionally substituted aryl (e.g phenyl and " 
,a , tdyl). optionally substituted heteroaryl, an qptkjnally substituted non-aromatic-heterocydic group,:arylaxy acytow acy- ■ 
Iwycarboiiyl. alkytaarttonyl. non-aromatic heterocydic caibonyl, heterocydic irriino, hydrazlnot hydro)wamino alky- = 
loxyamino, and formyl. For example methyl, ethyl, nuropyl, isot»ropyl, n-butyl, iso-buM. sec-butyl tert'-toutyl ' 
» cydopropy^ cydohexyl. benzyl, hydroxymethyl, tert-butylcarbonytoxymefhyl. morpholinameti^, pfierkli- 

nomethyl, N-melhyl-l-piperazinylmethyl. ethylcaibonylmelhyt. morpholinocarbonylmethyt. acetyloxymethyl. and Uie like . 
are exempW.ed. As a preferable substituent. phenyl, hydroxy, alkytcarbonyloxy, morpholino, piperklino. N-alkyl-substi- 
tuted piperazinyl. alkykwbonyt. morpholinocarbonyl. acykniy are exenvCfied. 
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[0023] The term "optionally substituted alkyP for nHrogen in the thiazolyl ring herein used includes C^-Ca straight or 
branched chain alkyi which is optionally substituted with phenyl optionany substituted with halogen or alkyt. For exam- 
ple; methyl/ethyl nixopyl. n-butyl. benzyl. 4tmethylberzy^ < „ . ' \ i, ' ;t V 
[Ot»4] • The terms "optionally substituted aryl", "optionally substituted heteroaryt". and "an optionally substituted non- 
aromatic heterocyclic group" herein used. include the above mentioned "aryl-.^lieteroaryr. artd •'a non-aromatic hete- 
' rocycllc group";: respectively, which are optionally substituted with one or more substjtuebts. for example, hydi^oxy. alky- 
loxy (e:g; .methoxy and ethoxy), mercapto. alkyflhio (e.g., methylthio). halogen (e.g.. fluoro. chloro. bromo, and.iodo); 
" carboxy. alkyloxycarbonyt (e.g., methoxycarbonyi and ethoxycarbonyl). nitra-cyana^haloattcyt (e.g.. trifluoromethyl), • 
^ aryloxy (e.g.. phenyloxy), substituted or unsubstituted amino (e.g.. methylamino. dimethylaminol diethyfamino. and bez- 
ylideneamino), guanizina alkyl(e.g.. methyl, ethyl, n-propyl. iso-propyl, n-butyl.\isbTll)utyl;; sec*utyl;ier1rbutyl..n 
• iso^entyl.xneo-pentyl. tert-pentyl, cyclopropyl; cyclobutyl,,and cydopentyl)..alkenyl'(e.g:. yinyi.and propenyt).:atkynyr 
-.{e.g.. «thynyl and phenyletl^nyl). alkanoyf (e g., formyl. acetyl and propionyl). acyloxy.(e.g„ acetylpxy).acylamiho, alkyl- 
.^. sulfonyl (e:g.'. methylsultonyl), phenyl, benzyl, an azo groijp (e.g., phenylazo), optionally substituted'heteroaryl (e:g^^^ v / - 
pyrldyO. optionally substituted uredo(e.o:/ureidoarxiphenylurei^^^ v^iw, rv;:-:.. . . . - , , . 
: IC025J The substituents tor •optionallysubstituted caft>oxy" of Y are. tor eSxariiple. straight oi*: branched chain C^-Ggo ' • v 
alkyl. cyclic O^^C^ alkyI, and aryl. Further, these alkyI and aryl are optionally^^substituted with one or.mbre substituents 
which are exemplified as those for tiie atxwe "optionally substituted alkyl" and "optionally substituted aryl". Examples of 
:the "optionally substituted cartxixy" are cariboxy. alkyloxycaibonyl and aryloxycarbbnyi. for example; methoxyra * - . * 
.r.iso-propylQxycarbonyl..hexyloxycartx3nyt, decyloxycarbonyl. phenyloxycarb^ z.^.*.;.. 
cafbonyl. phenoxymethylcarbonyl. benzyioxycarbonyl. tolyloxycarbonyl. and the Oke. As a preferable substituent. 
straight or branched chain C^-C2o alkyl and benzyl are exempltf led. 

[0026] The substituents for 'optionally substituted carbampyl" of Y are. for example, straightor branched chain Gi -Ce 
alkyl (e.g.. methyl, ethyl n-propyi, and iso-propyl). Further, this alkyl is optfonally substitutcid with one or more substitu- 
ents which are* exemplified as those for the above "optionally substituted alkyl". Examples of the "optionally substituted . . t 
carbamoyl" are carbamoyl, methylcarbamoyi, ethylcarbamoyi, n-propylcarbamoyi, methylethylcarbamoyl. benzylcar- 
bamoyl. iso-propylQxycarbonylmethylcart>amoyi, tetradecanyloxycarbonylmethylcarbamoyi, benzyloxycartxjnylm^hyl- • 
carbamoyl, acetyloxymethylcarbamoyl. acetylcart>amoyl, and the like. -.As :^*a preferable substituent. Ci-Gjo - - 
alkyloxycartxDnylalkyf and acyloxyalkyl are exemplified. . . . 

(0027) The substituents for "optionally substituted carboxy" of are, for example; the above mentioned "optionally • ' 
SLtostituted alkyl" and "optionally substituted aryl". Examples of the "optionally substituted carboxy" are carboxy. alky- 

loxycarbonyl. and arykixycartxinyl, tor example. methoxycart)onyl. ethoxycarbonyl;'phenoxycarbonyl; phenyloxymethyl- ^ 

cartx>nyl; tolyloxycarbonyl. and the like. : ■ . : , • - • / . v ... 

: [0028] . The term "optionally substituted acyl" herein used includes alkanoyi of Which alkyl part is the above rrientiohed' ' 
•r "optionally substituted alkyl" and aroyi of which aryl part is the above menta'oned^optionally substituted aryl". Examples' 
...of the-roptfonaOy substituted acyl" are totuoyi and the nke.^^ ' :^^ • v^:x-v^..^■ i.. ..- v - . ; . ■ v, > 

: [0029] . .-.The term "optionally substituted imino" herein used includes the imino which is optionally substituted with the . . - 
above mentioned "optionally substituted tower alkyl", "optionally substituted aryl". alkyloxycarbonyl, and the like. ' ' 

Brief Description of Drawings : ^ 

-[0030];.' r-. ' • .-^ ' .v^r- ■ ^ :/ /■ 

: Figure .1 shows the effect of releasing acetylcholine in cerebral, cortex when the t^st. compound Is orally admtnis- 
tered to rats (the horizontal axis shows time course and the vertical axis shows ^ concentration of acetylcholine in 
cerebral cortex.). ' - - -.. , , ..r -^s- ,v* .:; . - -^ 

, . Figure 2 shows the transitton of the blood glucose level b|^ intravenous irijectipn to rats (the horizontal axis shows 
" ^time course and the verttoal axis shows the blood glucose level). « • . .c- :.«r 

Best BCode for Cairylng Out the Invention - • v . ^ - . 

[0031] The compounds of this invention are able to be syntfiesized by mearis of the tollowing methods A and B as a 
usual metinod of tiie peptide syntfiesis. The substituents, tor example. Y and the like are at)le4o be introduced by alkyla- . 
tion, acylatton. esterif ication. etc. after the tripeptide was synthesized in the same manner as the'method A or B. . > 
[0032] The compound represented by the formula (VIQ: - . 
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- ■ ' s . ■' .' ; ,:. .o . ,. o ■ 

... , ... . II H H II , 

5:-v-- ..... : .. ;z-c-N-c-c-pH:^^oa^ ^ 

V vw ' ;v m;,;^ are as defined above^ .and the ccj^mpound of the formula (VIH)' : . 



20 

Wherein A, X. Y and m are as defined above, which are intermediates for the methods A and B. are novel. 



2S 



-30 



: 35. 



40 



SO 
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(Method A) 



5 c - 



10: 



IS 



so 



2S 



o. ; 

Z^OH 
(K) 



-V ■AY ■ 

H2N-C-C-OH 



I 



CH2 



o o 

11 H H II 
Z-^C-N-C-C-OH 
I 

(VII) 



(X) 



HN' 



Y 



^(CH2)m 
(XI) 



30 



35 



o o 

II H H II 
Z— C— N-C-C-N' 

^^CH2 (- 

Y 



X 

-(CH2)m 



(1) 



wherein A, X, Y Z. and m are as defined above. 



45 



SO 
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IS 



20 



2S 



30 



(Method B) 

Z^OH 
(IX) 



H ? 

H2N-C-C-OH 




3S 



o o 

II H H II . 
Z-C-N— C-C-N 
I 



,CHc 



-(CH2)m 



(D 



40 



4S 



55 



wherein A, X, Y 2, and m are as defined above. 

[0033] The methods A and 6 are to obtain the aimed compound of tripeptide (t) using the amino acid derivative rep- 
resented by the fbrmuias (IX). (X). and pci) as a starting nnaterial. In the methixl A the compound (l)Q is reacted with 
the compound (X) to give the compound (VII), which Is fiffther reacted with the compound (XI). In this nriethbd B the 
conrpound (X) is reacted with the compound (XI) to give the compound (Vlii), which is then reacted with the compound 
(IX). Each reaction is earned out in accoidance with a usual peptide si^hetic reaction for example, the method 
described in -The Peptide", vol. 1 , "Peptide Synthesis*. Nobuo Izumiya, Maruzen and the lil<e: ■ ' 
[0034] As a usual pei;^ide synthetic reaction, exemplified are the method of using a condensing agent such as N; N* 
dicyclohexylcartKxiiimide (OCC) and the fike, the aztde method, the acid chbride method, the acid anhydride method, 
the activated ester method, and the like. When the starting material has a substituent interfering this peptide synthetic 
reaction, for example, amino, cartxjxy, hydroxy, etc.. the substituent can previously be protected in accordance with the 
method of Protective Groups in Organic Synthesis" Theodora W. Green (John Wiley & Sons), and then deprotected 
at an appropriate step. • • 

[0035] Examples of an amino protective group are t>butyloxycatbonyl. benzyloxycartranyl, 9-f luorenylmethoxycarbo- 
nyl. phthaloyl. trifiuoroacetyl. and the like. 

[0036] Examples of a cartxixy protective group are esteiB such as methyl ester, ethyi ester, benzyi ester, t-butyl ester, 
2-(trimethyisilyl)ethyl ester, etc. 
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10037] As the method to activate the cart)oxy concerning the reactions of the confounds (VIQ. (IX), and (X). the fol-. 
lowing methods are exemplified; 1) the method tp give activated esters such as N>hydroKysuccinimide ester, N-hydroxy- 
benzotriazole ester, p^itropheno! ester and the like. 2) the rnethod to give add* chlorides using chlprination agents. > 
such as phosphorus oxychloride. phosphorous trichloride, thionyl chloride.. oxatyl chloride, and the like. 3} the method 
5 to give asides, .4) the method to give acid anhydrides. These methods are a^e to carried, out in the presence or. 
• " ' ' absence of a deoxidizer in an appropriate solvent such as N. N-dimethylformamider acetohitrile, tetrahydrofuran, meth< 
yiene chloride, and the like at -50 to reflux. * v ^- ; : , ? - . • «. 

[0038] Iheactivederivativesof cartxwylic acids which are produced by th^ £^^ • ^ 

' to be reacted with the compounds (VIII). pq. and (Xl) having an amino groCip concerning this reaction. Without isolating v,. 
10 the active derivatives of caftMxylic acids in the above methods, the compounds (VIII), (X), and (XI) having. an amino '' > 
' group concerning this reaction may be added to the reaction solution of the.above methods::'1-Hydroxybenzptriazole :: ' - 
.may be added to the reaction mixture to expedite these reactk)ns. • ; r . 

[0039] In this way. the compounds of this invention are able to be synthesized from arftih^ r ;: - 

pounds (IX). (X). and (XI) by two peptide synthetic reactions. The starting material of the arhino acid derivatives are able ^ - . 
IS to l>e obtained as known natural compounds and to be synthesized from theni easily/ The coni^ 

synthesized in accordance with the methods described in J. Med. Chem., 33. 2130 (1 990). Int.: J. Peptide Protein Res.. 
14, 216 (1979). Chem. Lett. 1171 (1982). and Tetrahedron Lett.. 36. 6569 ( 1995).- The conpound (X) is able to be syn- * 
thesized in accordance with the methods described In Synthetic Commun.. 20; 3507(1990) and EP 417454: The comv : . 
pound (XI) is able to be synthesized in accordance with the method described in. J, Med. Chem.V 24. 692 (1981)^^ ^ - * " - 
20 [0040] The term "the compounds of this invention" herein used includes pharmaceutically acceptable salts or hydrates 
of the compounds. For example, salts with alkali metals (e.g.. lithium, sodium, and potassium), alkaline earth metals 
(e.g., magnesium and cak:ium}, ammonium, organic bases, amino acids, mineral acids (e:g., hydrochloric acid, hydro- • 
bromic acid, phosphoric acid, and sulfuric acid), or organic adds (eg., acetic acM, citric ackJ; maleic acid, furnaric acid. 
benzenesuHonic add, and p-toluenesulfbnic acid) and hydrates of them are exemplified. These salts and hydrates cari 
2s be formed by the usual method. 

[0041 1 The compound of this invention is TRH derivative of which the hist'dlrie residue is converted into the residue 
of 3-(4-thiazolyl)alanine or 3-(5-thiazolyl)alanine and has strong, continuous; and selective action on the central nerv-t - 
ous system. Administration of TRH and conventional TRH derivatives acutely raises . up the blood glucose level and 
acutely let it fall down by the rebound, which are not observed in the compound of this Invention. This foci may lead to 
30 the less side effect. ' ^ ' * 

[0042] Since the compound of this invention has si4>erior hyperthermia and locomotor increment- effects caused by ^ ' " 
^activation of the neurones such as dopamine system, norepinephrine system, and acetylcholine system in brain, it is 
. useful for treatment of disorders accompanied with dysfunction of these nervous systems. Especially as it remarkably 
activates the acetylcholine neurone system in cerebral cortex, it may be useful as a therapeutic agent of dts^ . . • 

35 as motor dtsturibarice, disturiaance of consdousness, senile dementia, sopor, dedine of concentratibn. speech dysfunc- ' 
tkm. and the like accompanied with the dysfunction of the acetylcholine neurone. - . 

[0043] .When the compound of this inventk)n is admintsterkl to a person for treatment or prevention of the above dis- 
eases, it can be administered by oral administration such as powder, granules; tat^lets. capsules, pilulae, and liquid 
medidne. or by parenteral administration such as injections, suppository, percutaneous formulations, insuffflatibn. or the^ 
40 like. An effective amount of the compound of thfis invention is formulated by being mixed with medidnal admixture such ^ 
as excipient, binder penetrant, disintegrators, lubricant, and the like if necessary. When pareriteral injection is prepared. . 
the compound of this invention and an appropriate carrier are sterilized to prepare it. » / . . . • . 

\ . [0044] An appropriate dosage varies with the conditions of the patients, ah administration route, their age, and their. :; 
body weight. In the case of oral administration to aduft, a dosage can generally be betweeri 0. 1 .-'100 mg/kg/Uay.- pref 
, 45- erably 1'-20mg/kg/day. ^ : 'jr- ■ ,. . r..?.-. • :.- 

[0045] ; ,The following exan^es are provided tb further illustrate the present.invention'and are not to be construed as . 
. limiting the scope thereof. r>' • • - • ■ •« 

[0046] Abbreviations descrft>edbek>w are used in the Iblfowing examples.' 

- soy c- rcycjo : ^ ** ^. » .. . v . . .... 

Me: methyl — / „ . 

• . . ^Et:^ethyl - u . " • . \ • a : • 

.> . Pr: propyl- ' . . / , ■ .* . 

Bu : butyl 
55 Pen:pentyr 
Hex : hexyl 
Ph : phenyl 
Ac : acetyl 
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BOC : tert-butyloxycarbonyl 

Bzl rbenzyi. 
- Cbz : benzyloxycartx)nyl ' 

p^TsOH ■ p-toluenesulfbnic ackJ 
* . • DCC: N. N-difcydohexylcafbodllmide 
^ - HOBTt 1-hydroxyb«otriazoIe 

^Example • • - - • - - 



;^^95^^ Eroce^y;^ BOCHN.^ process 2. 




H ° 

N^X process 3^ ^ n^^^ ^ |sj >n y 
(CH2)m " ^ o 




(CH2)m 



50 Example 1- process 1 

Preparation of KKterl-biJtoxycarlx)nyl)-3-(4-thiazolyO-L-alanyl-LiJronneamW 



.[0047] i : NT(tert*utytaxycaibonyO-3-(4-thia20lyl)-L-aIanine (8.17 g, 30 mmbi) which vias synthesized in accordance 
whh the ffiethod described in the mera^^^ (Synthetic Commun., 20, 3507 (1990)) and L-profineamide (3.42 g, 30 mmol) 
were dissolved in N. N-dimethyHormamide (1 00 ml). To this solution was added the solution of dicyclohexylcartxxirimide 
(DCC, ^.81 g, 33 mmol) in N.N^imethyllormamide (10 ml) and 1-hydroxybenzotriazole (405 mg. 3 mmol) under ice- 
cooling with stimng and the resulting mixture was stirred overnight at room temperature. To the reaction mixture was 
added ethyl acetate (200 ml) and the precipitation which appeared was filtered off. The filtrate was concentrated in- 
vacuo. The residue (15.98 g) was subjected to silica gel columri chromatography (chloroform-: methanol = 98:2;to 97:3); 
to give the compound (1)(1 0.01 g. 90,6%). - . ; . . , . ^ - * . 

The compounds (2) and (3) were synthesized in a manner similar to that diescribed in the above method. The results 
, were shown in Table-li ■ ^ " ..- ...y- s 
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Table 1 



. o 

. , H .H II ^ 
Boc— N— C-C— N X 




J 15 


Exa- 
mple 
No. 


Com- 
poun 
d No. 


A , 


X 


[a}D 


me J ting' 
point 
CC) 


. • ^NMR 


20 
25 


1-1 


1 


4- 

thiazoiyl 


CHa 


-57, !• 
(c= 1.004. 
CHCh. 
23.5 -C) 




(GDaOD) 1.38 (9H. s), 1.8.2.3 
(4H, m). 3.19 (2H. ddd), 3.47 
(IH. m), 3.76 (IH, m), 4.44 
(IH. dd), 4.68 (IH, dd. J=6.2. 
7.4 Hz), 7.33, 7.40 (total IH, 
d. J=1.6 Hz), 8.93 (IH, d, 
J=1.6Hz) 


SO 


2-1 


2 


4- . 
thiazolyl 


S 


-8i:8" . 
{c=0,50l. 
MeOH. 
23 'O 




(CDoOD) 8.96 (bs, IH). 7.40 
(bs, IH). 4.6-5.0 (3HX: 4.44 
(d, J=8.6 Hz. IH), 3.0-3:4 
(4H). 1,39 (a, 9H) 




^3-l 




, 5- 
thiazolyl 


CH2 


-53.5* 

(c=^i.ooo; 

MeOH; 
23.6 -C) 


216.-218 


(CDCb) 8.88 (IH; s), 7.70 
and 7.73 (total IH; s). 4.57 
(IH, dd. J=4.4. 9.9 Hz). 4.43 
(IH. dd. J=4.2. 8.2 Hz); 3.72 
(2H, m), 3.40(lH; dd, J=4.4. 
15.2 Hz).;, 3.12 (IH. dd. 


* ' i ' !. • - 














j=9.a 15:2. Hz), 2.40-1.80 
(4H. m), 1.38(9H. 6) 


...':'>• •.:-• Vt40'.- 

















Exarnple 1 -process 2 



so 



PrepafBtionof3-(4-miazolylK'dlanyl-L-prolineamidedhydro^^ 

[0<M8I To a solution of the compound ( 1 , 5.53 g, 1 5 mmoQ in eth/t acetate (30 mt) was added a solution of .4N-hydro- 
chloride in ethyl acetate (75 ml. 300 mmol) under ice-cooling and the resulting mixture was stirred tor 2.5 h at the same 
temperature. To the reaction mixture was added diethyl ether (400 ml) and the prectphation which appeared was filtered' 
off. The precipitation was washed with diethyl elher arKi dried in vacuo with vacuum pump, to give 6.67 g of 1he'0om-- 
pound (4). This compound was used in the nextreaction withoutpurification. 'ir% ^ *\ 
The compounds (5) and (6) were synthesized in a manner similar to that described in the above method. The results 
were shown in Table 2. 
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Table 2 



10 



H W 
^CH2 



"X 
J 



lor 2 HCI 



rs 





Exa- 


Com- 












mple 
No. 


pound 
No. ^ 


A 


X-'. 


la]D 


NMR: : • ' 


20 


1-2 


4 


thiazoly] 


CH2 


(c=1.006, 
MeOH, : 
26 •€) 


(D2O) 9.63 (IH, d. J=2.1 Hz). 7.89 
(IH, cl, J=2.1 Hz). 4.66 (IH, t, 
J=5.7 Hz), 4.63 (IH. dd; J=5.4. 8.4 
HzX 3.60-3.7 (4H, mX 2.5-1.8 (4H, 
m) 


2S 


2-2 


5 


4- 

thiazolyl 


S 




(D2O) 9.12 and 9.10 (total IH, s), 
7.61 and 7.56 (total IH. s), 4.9-4.7 
(3H, m). 4.41 (IH. d, J=9.6 Hz), 
3.4:3.6 (3H, m), 3.20 (IH, dd, 
J=5.8, 12.(SHz) 


30 






5- 

thiazoly] 


CHs 




(CD3OD) 8.40 and 8.23 (total IH. 
s). 4.72 (IH. t, J=6.4 Hz). 4.51 (iH, 
dd. J=:5.4. 8.6 Hz). 4.20-3.40 (4H. 
m). 2.5-1.8 (4H. m) 



40 



45 



SO 



• Example 1- process 3 •-■•"..Jw,,^. ■ i' 

Preparation of L-pyix>glutamyl-3-(4-thia2olyl)-L-alanyl-L-pinolineamide dihydrochlbride (1-1) 

[0049] L-Pyroglutamlc add (1 .76 g, 1 3.64 mmoi) and N-hydroxysuccinimide (1 .73 g. 15 mmol) Were dissolved In N.N- 
dimethyltormamide (50 ml). To this solution was added the sotution of DCC (3.09 g; 15 mrnoQ in N,lM- dimethyfterrTia- 
mide (10 ml) under ice-cooling and the resulting nnixture was stirred for 2h at the same tenperatufe. 3-(4-thia26!yl)-L- 
alanyl-L-prolineamide dihydrocNoride (4) (6.67 g. 15 mmol) and triethylamine (4.6 ml. 33 mmi>l) *ifere added succes- 
sively to the solution and the reaction mixture was stirred overnight. After the prec^itation which appeared was filtered' 
irff, to the filtrate was added sodium hydrogencartjonate aq. to acflust pH 8. The reaction mixture Was subjected to ge! 
f iHration column chromatography (MCI gel CHP-20P, 200 ml. aq. MeOH) to give the conpound (1-t) (2.54 g. 49 %). * 
The compounds (1-2) to (1-12) were synthesized In a manner similar to that describedTn the above method The results 
. were sh<iwn in Tables.3 to 6. - - 
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Table 3 

H II = I I 

NH2 





Exa- 


Com- 








. IR .- 






mple 
No. 


pound 
No. 


A 


X 


lain 


(cm 0 




20 
2S 


1-3, 


M 


thiazolyl 


CH2 


-42.9' 
(c=1.003. 
MeOH, 
24 -C) 


(KBr) 
3294. 
1683, 
1639. 
1541, 
1618. 
1444, 
1263 


(CD3OD) 8.95 (IH, d, J=2 
Hz), 7.43 and 7.34 (total IH, 
d. J=2 Hz). 4,95 (IH. t, J=7 
Hz). 4.42 and 4.34 (total IH, 
m), 4.17 (IH. m), 3.80 (IH, 
m), 3.1-3,6 (3H, m), 1.8.2.5 
(8H. m). 


30 '.' 

■ i 


2-3 


1-2 


4- 

thiazolyl 




-87.6" 
(c=1.012, 
H20. 
23 -C) 


(KBr) 
3301, 
2936, 
1685, 
1518, 
1419. 
1330. 
1262 


(CDaOD) 8.96 (IH. d. J=1.8 
Hz), 7.43 and 7,37 (total IH. 
d. J=1.8 Hz), 5.0B: (1H, t, 
J=6.8 Hz). 4.99 (iH. d. J=8.6 
Hz). 4.86 (IH, m). 4.45 (IH. 
d. J=8.6 Hz). 4.18 (IH, dd, 
J=5. 8.6 Hz), 3.1-3.5 (4H. m), 
1.9-2.5 (4H. m) 


36 
40 


3-3 


1-3 


6- 

thiazolyl 


CH2 


-53.6' 
(c=1.002, 
MeOH, 
23 'C) 


(KBr) 
3393, 
3081, 
1684, 
1639. 
1640. 
1443. 
1247 


(CDaOD) 8.86 (IH, s). 7.76 
and 7,71 (total IH, d, J=0.6 
Hz)', 4,90 (IH, m). 4.42 (IH. 
dd. J=4.5. 8.4 Hz). 4.18 (IH. 
dd. J=4.8. 8.7 Hz). 3.95-3:60 
(2H. m). 3.50 (IH, dd: J=4.5. 
15.3 Hz). 3.24 (IH. dd, 
J=9.3. 15.3 Hz). 2.60-1,80 
(8H; m). 


■ 45 


.1*. • 










i 





55 
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Table 4 



O 



5 




NH2 



IS 





Exa- 


Com- 








IR 






mple 


pound 


A 


X 




(cm-0 


NMR^ • 


SO 


No. 


No. 




















-10.4* 


(KBr) 

3397. 
2954, 


(D2O) 8.93 (IH, s), 7.35 and 
7.29 (IH, s). 5.03 (IH. m). 












(c= 1.005, 
H2O, 

24 -x:) 


1719,16 


4.39 (IH. m), 4.21 (IH. ra), 


2S 


4.3 


1-4 


4- 

thiazolyl 


CH2 


76, 

1542(w) 


3.76 (IH. m). 3.5T(1H. m). 
2.7-3.4 (4H. m). 3.04 and 3.4 










i 


1519(w) 
,1448 


(4H, m). 3.04 and 3.01 (total 
3H. s), 1.8-2.4 (4H, m). 


30 ' ' ' 












(KBr) 


(CDaOD) 8.93 (IH, d, J=1.8 














3313. 
2931. 


Hz)i 7.39 and 7.33 (total IH, 
d, J=1.8 Hz). 5.02 (IH. t, 
























.37;3** 


1720. 


J=6.8 Hz), 4.95 (IH. d, J=8.8 




:5-3 




4- 


s 


(c=l.005; 


1675. 


Hz). 4,86 (IH. m). 4.46 (IH, 


55. 


thiazolyl 


H2O, 
23 -C) 


1517, 
1468. 
1435. 
1305. 


d,. J=8.8 Hz), 4.09 (IH. dd, 
J=4.4. 7.2 Hz). 3.1-3.5 (4H. 
m). 3.06 (3H, s). 2,97 (IH. 
dd.' J=7.2. 16.6 Hz). 2.78 


.40 . - : . 












1125. 


(IH. dd, J=4.2. 16.6 Hz) 












(KBr) 

3318/; 
1720. 


(CDaOD) 8,87 (iH. s). 7.67 
aiid 7.73 (total IH. s), 4.90 
(IH, m),. 4.42 (IH. dd. J=:4.4, 












(c=1.01]. 
MeOH. 
23 /'O 


1676. 


8.2 Hz). 4,09 (IH, dd, J=3.6, 


4S, 






5- 

thiazolyl 




1523. 


7 Hz), 3.70 (2H. m), ^3.49 




6-3 


1-6 


CH2- 


1448. 
1356. 


(IH. dd. J=4.2. 15.4 Hz). 
3.21 (IH, dd, J=9:2. 15.4 












1304, 


Hz), 3.08 and 3.05 (total 3H, 


50 












1270. 


s). 2.92 (IH. dd. J=7, 12.6 














Hz). 2.78 (IH, dd. J=3.6, 
12.6 Hz). 2.4-1.8 (4H. m). 
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Table 6 



.Me 



10 



H 



15 


Exa- 
mple 
No. 


Com- 
pound 
No. 


. A 


X 


lct]o 


IR 
(cm>) 




20 
25 


7-3 


1-7 


4- 

thiazolyl 




-30.3" 

(c=i.b03,H 

20.25*0 


(KBr) 
3398. 
1752, 
1677. 
1641. 
1517. 
1445. 
1229. 


(CD3OD) i5.95 (IH, d. J=2 
Hz). 7.43 and 7.33 (IH, d. 
J=2 Hz). 4,97 (IH. t, J=7 
Hz), 4.3-4.6 (2H. m). 3.93 
(IH, d. J=5.4 Hz), 3,78 (IH, 
m), 3.1-3.6 (3H. m). 1.7-2.3 
(4H, m). 1.46 (3H, d, J=6.6 
Hz). 


^ '30'- " 
r~- r . . 35 ■ . : ; f 


8-r3 


1-8 


4- 

thiazolyl 


S 


r58.8" 

(c=1.010.H 
3Q,23'C) 


(KBr) 

3397, 

2980. 

2932. - 

1752, 

1677. 

1649. 

1519, 

1413, 

1227 


(CDsGD) 8.95 (1H; d. J=L8 
Hz). 7.43 and 7.36 (IH. d, 
J=1.8 Hz), 5.07 (IH, t, J=6.6 
Hz). 4.98 (IH. d, J=8.6 Hz), 
4.86 (IH, m), .4.4.4.6 (IH. 
m), 4.45 (IH. d. J=8.6 Hz). 
3.95 (IH, d. J=5 Hz), 3.1-3,6 
(4H. .m). 1.46 (3H, d, J=6.2 
Hz). '/ 


,40 ' ' ' 
1— - 45 


9-3 

• ! 


1-9 


6- 

thiazolyl 


CH2 


-25.8^ 
(0=1,009, H 
20,23-C) 


(KBr) 

3397.' 

1753, . 

1677. 

1639. 

1527. 

1446, 

1403, 

1301, 

1230 


(CDsOD) 8.89 (IH. s). 7.76 
and 7.71 (total IH. s). 4.90 
(2Hi ni), 4.43 (IH, dd. J=5.4. 
iG.3 Hz).. 3.93 (IH.. d. J=5.4 
Hz). 4,1-3.6 (2H, ' m), 3.50 
(IH. dd, J=4.2. IS^Hz). 3:25 
(iH. dd. J=9,3, 15 Hz), 2.4- 
1.8 (4H. m). 1.44. (3H, d. 
J=6.3Hz). 



1 so 



55 
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Table 6 




30 



Exa- 
mple 
No. 


Com- 

poun 

dNo. 


A 


X 


la]D 


IR 
(cm-i) 


..... NMR ■ 


10-3 


1-10 


4- 

thiazolyl 


CH2 


-52 r 

(c=1.006, 
H2O. 
26 -C) 


(KBr) 

3392, 

1751, 

1676, 

1638. 

1542. 

1519. 

1446, 

1407, 

1235, 

1697 


(CD3OD) 8^95 (IH. d. J=1.8 
Hz). 7.43 and 7.35 (total IH. 
d. J=l;8 Hz), 6.02 (IH. t. 
J=7.1 Hz, IH). 4.90 (IH. m), 
4.38 (IH, m). 4.33 (IH. d, 
J=8.6 Hz), 3.88 (IH, m), 3.1- 
.3.6 (3H, m)„ 1.9 2.3 (4H, m), 
1.26 and 1.20 (total 3H, d, 
J=6.6Hz), 


11 -3 


Ml 


4- 

thiazolyl 


S 


■ -80.3° 
(c=1.010i 

H2O. 
: 23 -C) 


(KBr) 

3308. 

2985, 

2936, 

1762, 

1678. 

1651, 

1518. 

1414. 

1333. . 

1231, 

1096 


(CDaOD) 8.99 and 8.95 (total 
IH, d, J=2 Hz), 7.43 and 
7.39 (total . IH, d, J=2 Hz,). 
5.11 (IH, t. J=6,5 Hz), 6.10 
(IH, d. J=8.6:Hz). .4.7-5.0 
(2H. m), 4:48 (IH, d. J=8.6 
Hz), 4.34 (IH, d. J=8.8 Hz). 
3.1-3.5 (4H. m), 1.22 (3H. d, 
J=6.6 Hz) : 


12-3 


M2 


6- 

thiazolyl 


CH2 


"-46.2" 
(0=1. 002, 

MeOH. 

23 "O 


(PCBr) 
3406, 
1752. 
1677, 
1638.. 
1542, 
1447, 
1404, 
1343. 
1300, 
1237 


(CD3OD) 8 89 and 8.80 (total 
IH, s). 7.73 and 7.77 (total 
IH, 6), 4.90 (IH. m), 4.90 
(IH. m), 4.41 (IH. dd. J=5.2 
and 9 Hz). 4.36 (IH, d, J=8.7 
Hz), 3.90 (IH. m), 3.71 (IH. 
m). 3.50 (IH, dd, J=4.2, 15.3 
Hz). 3.25 (IH. dd. J=9.6, 
15.3 Hz). 2.4-1.8 (4H, m). 
1.26 and 1.18 (total 3H. d. 
J=6.3 Hz), 
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Example 13 

Preparation of L-2-oxo-oxazolidine-4-yl<arbonyl-3-(4-thlazdyO-L-ala^ 

5 [0050) The con^urKl (1-13) was obtainki in a manner sMIar to that ^:v'; 

— Example 14 ■! - ...^m • - 

Preparation of traris*L-N-benzyl-5-methyl-2>QxO'Oxazolidtne-4-yl-cart>onyl*3-(4rthia20lyl)--L-^ (I- - 

10 14). - ' 

[0051] (1 ) trans-L-5-Methyl-2-oxo-Qxazolidine-4-caftx>xylic acid benzyl ester (706 mg, 3 mmol) which was synthesized . . • . 

In accordance with the method described in Tetrahedron Lett.. 36. 6569 (1995) was dissolved in Ni N-dimethyHorrr^- - 
-r- mide (8 ml). After benzyl bromide (0.39 ml! 3.28 mmol) was added to the solution; 60% sodium hydride (120 nig, 3 

IS mmol) was aclded to the mixture over 5 min. with stirring. The mixture was stin-ed for 3h at room temperature.^ The reac- "< • * 

tion mixture was partitioned between ice-water and ethyl acetate. The organic layer was washed with water, dried over : . * . ' 

magnesium sulphate, and Goncemrated in vacuo. The residue was subjected to Lobar® columns (Merck inc.) an 

Iractions eluting with toluene : acetone « 30:1 were collected to yield 1ran8^L-TSl-benzyt-5-methyl*2-oxo-oxazdltdine'4- 
. ^ , cartMxyfic acid benzyl ester (859 mg, 88 %) as colorless oil. . ......v....:...,..- i> . \j . -.i v. . 

20 

'7 . NI^R (CDQa) : 7.1-7.5 (10H. m). 5.17 (2H, s). 4.92 (1H. d. Jo14.6 Hz). 4.56 (1H. m), 4.14 (IH. d. J«14.6 Hz), 3.63 

(1H. d. j=5.2 Hz). 1.39 (3K d, J=6.4 Hz). 

^^J . (P0521 The compound (850 mg. 2.61 mnwl) obtained in the abovia process w^ 

iff drofuran (1 8 mf) and 1 .2-dimethoxyetharie (2,7 mQ. To the mixture was added the solution of lithium fiydrbxide morio- 

hydrate (548 mg, 1 3.1 mmol) in water (1 0 ml) and the resulting mixture was stirred for 30 min. at room temperature. The • • 
. . . reaction mixture was poured into ice-water and extracted with diethyl ether three times. To the alkali layer was added 

5N hydrochloric acid (3 m!) for adjusting pH 1 and the mixture was extracted with ethyl acetate twice. The organic layer ' 
was washed with water, dried over magnesium sulphate, and concentrated in vacuo. The residue (574 mg, 93.5 %) vi«s 
so recrystallized from acetone - hexane to give trans-L-N-benzyl-5-methyl-2'Oxo-Qxakolidine-4-carboxylic acid (493 mg; ~ . 
_ 80.3%). 

' " mp: 127*0 , ' " • . ^. V 

ia]i> = -7.e'»(c=1.003,CHa3.24*'C) ' . i ■ 

~ 35 : IR(i<Br)cm-^:2716. 2601.1740, 1692.1497. 1442, 1421,1369. 1248. 1201. 1186;;1078, '? . 

IR (CHCI3) cm'^ : 1758. 1498. 1455. 1415, 1227. 1223. 1212, 1205. 

NMR (DMSO^ie) : 7.2-7.5 (5H. m). 4.69 (1H. d, J=15.4 Hz). 4.62 (1H, m). 4 15 (1H, d. J=*15.4 Hz); 3,71 (1H. d; 
— ' J=4.4 Hz). 1.32 (3Kd.J=6.2 Hz). . > ■; 

Elemental analysis (0^2^^ 3NO4) . ; , . - . 

' • • 1 40' .- ■ . .-• ■'\ : ' ' ' ' • 



45' , 



Calcd.; 


cel. 27; 


H.5,57: 


N.5.96. 


Found .* 


C.61.30: 


H.5.61; 


N.5.91, 



.J0053] Conipound (1-14) was obtained in a manner similar to that described ln^^^^^ 

Example 15 t > 

Preparation of trans*L-N.5Kfimethyt-2-oxo-axazdidine-4-yl<arfoonyl*3-(4*thiazolyl)-L-alanyl-L-prolih 

[0054] To a solution of trans-L-5-methyl-2-oxo-Qxazolidine-4-cart>oxylic acid benzyl ester (488 nrrg. 2.075 mmol) in N, 
N-dimethyiformamide (6 ml) was added iodomethane (0.17 ml. 2.73 mmol) under ice-cooling in nitrogen atmosphere 
55 with stimng. Subsequently. 60 % sodium hydride (83 mg, 2.075 mmol) was added to the mixture over 1 0 min. The reac- 
tion mixture was stirred for 3h at the same temperature. The reaction mixture was partitioned between ice-water and 
ethyl acetate. The organic layer was washed with water, dried over magnesium sulphate, and concentrated in vacuo. 
The residue (503 mg) was subjected to Lobar® column B (Merck inc.) and the fractions eluting with toluene : acetone 
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= 30:1 were collected to yield trBns-L-N.5<Jiniiithyl-2<iKOK)xazolidine-4H:ail30xylic acid benzyl ester (444 tng, 85.8 %) 
as colorless oil. 

NMRCCDCy: 7.37 (5H. m). 5.27 (IH, d. J=12.2 Hz), 5.20 (1 H, d. J=12.2 Hz), 4.51 (1H. m), 3.86 (IH. d. J*5.4 Hz), 
^ , ^ 2.92(3H.jB),1.50(3H.d, J-6.2HZ);. ^ . .^ ^ ^ . ^ . . » --r' • L ^ 

[0055] A sotiition of the conpound (551 mg. 2.21 mmol) which was obtained the above process in ititxed solvents of . 
methanol (10 ml) - water (1 mO was hydrogenated using 5 % Pd/C (150 mg) for lh at room temperature. The catalyst 
, -was filtered off and the filtrate was corKentrated In vacuo to obtain tranS';L>N,5H£methyr'2-Qxo-oxazoUdine-4-carboxy(ic- 
10 acid (345 mg. 98%). 



. rrp: US A27 ''C - . - . ..•..\.V'V;S ... 

. ' .[a]D=: -11.1° (c-1 005. MeOHi 24*q : . . 

• IR(KBr)cm-^: 3433, 2585, 1743. 1697. 1483. 1443. 1408. 1227. 1034. • 
1$ . * .tJiyiR{DMSOKi6):4:51 (IH. m), 3.99 (1 H. d, J:=5.4 Hz), 2.79(3H, s). .1.38(3H, d, J=6;2 Hz)v 
. .Elemental analysis (C6H9NO4) , : 



20 



Calcd. : 


C,45,28: 


H.5.70: 


N.aeo. 


Found : 


C.45.40; 


H.5.63; 


N,8.74. 



[Q056] The compoufKl (t-15) was obtained in a manner similar to that d^ribed in the 
25 results were shown In Table 7. . . ..^ 



method of Exarnple 1-3. The 



30 



35.. - 



45 



SO 
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Table 7 



5. ^• 



10 




15 . 



20 



2S 



30- 



35 



40 



Exa- 
mple 
No, 


Com- 

POUD 

dNo. 


Z 


la]D 


IR 
(cm-O 


I^R ■ 


13 


M3 


H ^ 


-53.0* 
(c=1.009, 
H2O. 25*C) 


(KBr)329 

4,1752,16 

76,1637,1 

542.1519, 

1446.140 

7,1237 


(CD3OD) 8.95 (IH. d, J=2 
Hz), 7.43 and 7.33. (total 
IH, d, J=2 Hz), 4.96 (IH, 
t. J=7.1 Hz), 4.2-4.6 (4H. 
m). 3.80 (IH, m). 3.1-3.6 
(3H, m). 1.9-2.3 (4H. m) 


14 


M4 


Me 
CHaPh 


-43.7*' 
(c=1.008, 
H2O, 
24.5 -C) 


(KBr)341 

2,1752.16 

79,1644,1 

543,1516. 

1442,141 

5,1227,12 

06,1092.1 

066. 


(CD3OD) 8.99 (IH, d. J=2 
Hz), 7.41 (IH. d, J=2.1 
Hz),7, 1-7.6 (5H. m). 4.95 
(IH. m). 4.73 (IH, d. 
J=15.2 Hz), 4.42 (2H. m). 
3-87 (2H, d. J=15.2 Hz), 
3.78 (IH. m). 3.68 (IH d 
J=5.1 Hz), 3.0-3.6 (3H, 
m), 1.8.2.3 (4H, m), L35 
(3H, d. J=6.4Hz). 


15 


M6 


Me 
Me 


•31.9' 
(c=l,000, 
H2O. 23-C) 


(KBr)341 
2.1751,16 
78,1519,1 
544.1§19, 
1437,140 
1.1237. 


(CDaOD) 8.96 (IH. d, J=2 
Hz), 7.44 and 7.35 (total 
IH, d. J=2 Hz). 5.04 (IH. 
dd... J=€.2. 7.8 Hz), 4,40 
(2H. m). 3.88 (IH. d, 
J=5,4 Hz). 3.80 (IH. m). 
3.1-3.6 (3H; m). 2,67(3H. 
s), 1.8-2.3 (4H. m), 1.43 
(3H. d. J=6.4 Hz) 



50 

Example t€ 

Preparation of 442-Li)yroglutamyl-2-((S)-2-c»rbanioyr|pyiTolidine-1-ylcarbonyqeth iodide (1-16) 

5S (0057] To a solution of the compound {M ) (5 g. 1 3. 1 8 mmol) In acetonHrile (500 ml) was added iodomethane (67 ml. 
1 .07 mol) and the resulting mixture was heated at reflux on al t>ath (80°C) for 20h. After the reaction mixture was cooled 
at O'C. the supernatant liquid was removed by decanting. The precipitate was washed with cold acetonitrile and was 
added diethyl ether. The crystal powder was collected by filtration to give 6.64 g of compound (1-16) as yellow powder. 
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Using a procedure analogous to that described above, the compounds (1-17) to (1-27) were synthesized. The results 
were shown in Table 8 to Table 10. 

Tables 




20 


Exa- 
mple 
No. 


Com- 
poun 
d No. 


B 


D 


NMR(CD30D) 


I . 

25 ". 


16-3 


M6 




I 


8.03 and 7.96 (total IH, s), 6.13 (IH, t. J=7 
Hz), 4.58 and 4.42 (total lH, m). 4.31 and 4,26 
(total 3H, s). 4.20 (IH. in), 3.66 (2H, m), 3.50 
(IH, dd, J=6.6 and 15.6 Hz). 3.25 (IH, dd, 
J=7.4. 15.6 Hz). 1.8-2.6 (8H, m) 


30 


17.3 


M7 


Et 


I 


10.08 (IH. s). 8.04 and 7.97 (total IH, s), 5.12 
(IH. t, J=r7.6 Hz). 4.62 (2H. q, J=7.2 Hz). 4.42 
(IH. m). 4.19 (IH, m). 3.2-3.7 (4H; m); 2.32 
(4H. m). 1.98 (4H, m). 1.66 (3H. t. J=:7.2 Hz). 




18«3 


M8 


n-Pr 


1 


10.08 (IH, d, J=2.6 HzX 8.06 and 8.00 (total 
IH. d. J=2.6 Hz). 5.12 and 4.98 (total IH. t, 
J=7.0 Hz). 4.56 (2H, t, J=7.8 Hz). 4.43 (IH, m). 
4.20 (IH, m). 3.2-3.9 (4H. m), 2.34 (4H. m)/ 
2.02 (6H. m). 1.18 and 1.07 (total 3H; t, J=7.4 
Hz). 


40 


• .1 


: M9 


h-6u 


I 


10.07 (IH. d, J=2.6 Hz), 8.06 and 7.99 (total 
IH, d. J=2.6 HzX 5.12 and 4.99 (total IH. t. 
J=7.0 Hz). 4.59 (2H. t, J=r8 Hz), 4.43 (iH. m). 
4.20(1H. m), 3.2-3.9 (4H. m), 2.34 (4H, m). 
2.02 (6H. ro). 1,49 (2H. m), 1.04 (3H/t J=7.0 
Hz). 
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Table 9 



5 



10 




IS 


Exa- 
mple 
No. 


Com- 
poun 
d No. 


A 


X 




NMRCCDsOD) 


20 
25 


20 


1-20 


allyl 


Br 


-• 


8.65 (IH, d, J=9.3 Hz). 8.08 
Clri, a, u=^.7 riz>. o.l7 \xr\t 

ra). 5.11 (IH, m), 4.41 (IH, 
dd; J=4.2, 8.8 Hz), 4J9 (IH, 

QQ, d— ^.0, 0.0 tVl>), O.DD ^.^ri, 

m), 3.60 (IH. dd, J=7.2..15 
Hz), 3.25 (iH/m). 1.8-2.6 
(8H. m). ' 


[30 •• '■ 
35 . 


21 


1-21 




Br 


-70.6" 
(c=1.005. 
H2O, 
24*G) 


9.90 and 9.86 (total IH. d, 
J=2.4 Hz), 8,12 and 8.03 
(total IH, d. J=2.4 Hz), 7,47 
(5H, m), 5.89 (IH, d. J=i5.2 
Hz), 5.80 (IH. d, J=15.2 Hz), 
5.04 (IH, t, J=7 Hz), ;4.46 
(IH, m),: 4.20 (IH, m), .3.1- 
3.7 (4H, m). 2.35 (4H,..m), 
1.97 (4H. in). 














9,12 and 8.02 (total IH, d, 












-65.4*' 


J=2.4 Hz), 7.32 (4H. m), 5.82 
(IH; d, J=15 Hz), 5.73 (IH. 


■40 • I. ■ ^ ■' 


■ 22 


1-22 




Br 


(c=1.00i; 

H2O, 

24-C) 


d, J=15 Hz). 5.02 (IH; t.,J=7 
Hz). 4.40 (IH. m), 4.20 (iH. 
m). 3.1-3.7 (4H, m). , 2.37 
(3H, s); 2.34 (4H, m). ;1.97 


45 












(4H. m). 






Br 






9.71 (IH, d, J=2.4 Hz). 7.02 
(IH. d, J=2.7 Hz). 5.62 (2H, 
d. J=4.2 ), 5.04 (IH. m), .4.42 


50 


23 


1-23 


Br 


Br 




(IH, m), 4.19 (IH, dd. J=4.2,. 
8.5 Hz.) ,3.66 (2H, m), 3.50 
(IH. m), 3.25 (IH, m), 2.22 
(6H, s). 1.8-2.5 (8H. m). 
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Table 10 




IS 


Exa- 


Com- 










. mpJe 
No. 


poun 

d No: 


Z 


[ah 


NMR(CD30D) 


20 

25 : 


24 


1.24 




-26.9' 
(c=1.001, 
H2O. 
22.5*C) 


7.91 and 7.88 (total IH, s). 6.12 (IH. 
dd, J=5.1 and 9.9 Hz), 4.44 and 4.55 
(total IH, m), 4.13 and 4.26 (total 
IH, mX 4.23 (3H, s). 3.63 (2H, m). 
3.48 (IH. dd. J=4.6 and 15.6 Hz),, 
3.31 (IH, dd, J=9.6 and 1 5.6 Hz). 
3.11 (IH, dd, J=6.9, 16.8 Hz), 3.05 
(3H. s.), 2.76 (IH. dd), 1.8-2.4 (4H. 
»). 


30 
3B 


25 


1-25 


H ^ 


-42.9' 
(c=L0l3, 
H2O. 
24.5^) 


8.04 and 7.94 (total IH, s). 5.16 (IH, 
dd. J=6.4, 7.8 Hz), 4.4-4.6 (2H, m), 
4.30 and 4.26 (total 3H, s), 3.98 and 
3.90 (total iH, d, J=5.4 Hz), 3.66 
(2H, m), 3.52 (IH, dd, J=6,6, 16.0 
Hz). 3.27 (IH, dd, J=8,2. 16 Hz), 
1.8-2.4 (4H, m). 1.46 (3H, d! J=6.2 
Hz). 


40 


26 : 


1-26 


Me 
H T 


.50.0' 
(c=1.006, 
H2O. 
24.5X:) 


8.09 and 8.02 (total IH. s), 5.19 (IH. 
t. J=7 Hz), 4:8-5.0 (IH, m), 4.3.4.5 
(2H. m), 4.30 and 4.24 (total 3H. s), 
3-82 (IH. m), 3.64 (IH. m). 3.53 (IH; 
dd, J=7, 15.6 Hz), 3.26 (IH, m). 1.8- 
2.4 (4H. m). 1.27 (3H; d. J=6.4 Hz), 


4S 

SO 


27 


1-27 


H ^ 


-59.2' 
(c=1.006, 
H20. 
24.5-C) 


8.03 and 7.95 (total IH, s). 5.15 (IH. 
dd. J=6.4. 7.8 Hz).' 4.58 (IH. dd, 
J=8.4, 9 Hz), 4.42 (IH, dd, J=4,6, 9 
Hz); 4.2-4.5 (2 H. m). 4.30 and 4.26 
(total 3H, s). 3.67 (2H. m). 3.52 (IH. 
dd. J=7.4. 15,8 Hz). 3.27 (IH. dd. 
J=8, 15.8 Hz). 1.8-2.4 (4H, m). 



ss 
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Example 28 



Preparation of 5-[2-L*pyroglutamylannrK>>2-^(S)-2-cart3amoylpyn'olid^^^ ethyq-3-methylthiazoltum iodide 

(»-28) 

5 

[0058] The compound (1-28) was obtained 56.4 % yield in a manner similar to that described in the method of Example 
16 using the compound (1-3) as a starting material. - > . ti- -v^... 

(a]D--40,6*(c-.1.001;MeOH, 2rC) - . ^ . - , .v- ^ . 

10 IR(KBr)cm-^: 3412. 1677. 1639. 1533, 1439, 1262. . 

NMR(CD30D): 8.20 and 8.21 (total 1H. s). 5.02 (1H. dd. J=67 Hz). 4.41 (IK dd/ J»4.8. 4 Hz). 4.215 <1H, dd; J«3. 
5.8 Hz). 4.22 (3H. s). 3.68 (2H. m). 3.53 (1 H. dd. J«7. 1 5 Hz). 3.34 (1 H. dd. J»6. .1 5 Hz). 1 .8-2.4 (4H. m). 2.02 (4H; • 
m). 

Elemental analysis (Ci7H24N^4lS3H20) • * 

IS . . - • — 



20 



Calcd. : 


C.35.48; 


H,5.25. 


N,12.17; 


1,22.05; 


S.5.57, 


Found : 


a35!36; 


H,5.15; 


N,i2.43; 


i;21.b7; 


S,5.75. 


Found : 


C.35.36; 


H,5.15: 


N,12.43; 


1.21,97; 


S.5.75. 



25 



30 



CbzNHCHsCOOH 



Process 1-i 



CbzNHCHjCOOR^ 



Process 



HjNCH^COOR* p-TsOH 



Process 



O 



BOC O 



OR^ 



■ 3S 



Process 1-i 



Process 2 



HCI O 



PrdccssS >'2N>sf 




NHCHaCOOR^ 
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N II 

Process 4 ^Y^'^^N'^ 



NHCHgCOOR'' 



25 
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Example 29- process 1 

Preparation of telradecyl.L-protyl-glycinate (10) 
[0059] 



15 



(0 To a solution of N-benzyloxycaibonyl glycine (3 g. 14.3 mmol), tetradecylaicohol (3.07 g, 14.3 mmol) and H- 
dimethylaminopyrldlne (87 mg. 10.3 nrunol) in ethyl acetate (100 ml) was added OCC (2.98 g^S.34 mmol) and the ' 
resulting mixture Awas stinted for 2h at room temperatura After the precipitation which appeared was filtered off, the 
filtrate was concentrated in vacuo. The residue was washed with elhanol to give f^l-l}enzyiox)^caft)onylglyclne tetra" 
decylester (7) (3.46 g. 59.5 %) as crystal; -f- r^:.' -rJ?; -yy 

4 mp:57 - 58«C r / ^ : 

NMR(CPCI3): 7.36 (5H.S), 5.22 (1H. m). 5.13 (2K s). 4,14 (2H. t J=6.6 Hz); 3:84 (2H. d. J-5.4 Hz). 1,60(2H. 
m). 1.26 (22H.br.s). 0.88 (3H,t,J=6.6 Hz). Elemental analysis (C24H39NO4) . . 



20 



Calcd. : 


C.71.07: 


H,9.69; 


N.3.45. 


Found : 


C,70.94; 


H.9.60; 


N.3.74. 



25 



(li) A solution of the compound (7) and p-toluenesuHonic add hydrate (1 .4 g. 7.39 mmol) in mixed solvents of watet' 
(2 ml) - methanol (70 ml) was hydrogenated using 5 % pd/C (500 mg) for 3h at room temperature. After the catalyst 
was filtered off, the filtrate was concentrated in vacuo. The residue was recrystallized from ethyl acetate to give tet> 
radecanytglydnate p-toluensulfonate (8) (2.76 g, 84 %). 



30 



mp : 85.5 - 86.5*C 

NMR(CD30D): 7.70 (2H. d. J=8.2 Hz). 7.23 (2H. d. J-8.2 Hz), 4.23 (2H. d, Ji6.6 Hz). 3:82 (2H. s). 2.37 (3H. 

s), 1.65 (2H. m). 1^ (22H, m), 0.90 (3H. t J=6.6 Hz). ^ • . ' 

Elements analysis (C2alH4iNS05) - ; . . - 



Calcd. : 


C,62.12; 


H,9.29; 


N.3-15: 


S,7.21. 


Found : 


C,61.9d; 


H.9.15; 


N.3.18: 


S.7.72. 



(iii) To a solution of the compound (8) (2.06 g. 4.64 mmol). N-(tert-butyloxycaft>6nyl)-L-proline (1 g, 4.64 mnwl), N- * > • 
40 hydroxyberuotriazole (16 mg. 0.139 mmol), and triethytamrne (0.71 ml) in N; N-dimethytfbrmamide (30 ml) was - ' ~- - 
added DCC (1 g. 4.87 mmol) and the resulting mixture was stined for 18h at room temperatiiire. After the precipi- 
tation which appeared was filtered off. the fPtrate was concentrated in vacuo: Tbe residue was partitioned between' 
water and etfyl acetate. The organic layer was washed with water, dried over magnesium sulphate, and ooncen-r - - ' 
trated in vacuo. The r^due was sut^ected to silica gel column cfvornafography (toluene : ^yl acetate - 3:1) to ^ 
45 give tetradecyl N-{tert4xjtylQKycarbonyO-Li>rolyl-glycinate (9) (1.94 g. 89.4%); ^* ' , ... 

Io]d '=-54.4Mc=1.008. CHa3.23*»C) ^ - W • 

NMR(CDCl3) : 4.31 (1 H, m), 413 (2H t. J=6,6 Hz), 4.05 (2H. dd. J=5.8. 7.7 Hz). 3.45 (2H, m). 1.90 (2H, m). 1.47 - • 
(9H, s), 1 .26 (22H. brs). 0.88 (3H. t. Js7 Hz). ' ■ ~ 

60 Elemental analysis {C26H48N2O5) ' ■ , 



55 



Calcd. : 


C.66.63; 


H.I 0.32; 


N.5.98. 


Found : 


C.66.62: 


H.10.24; 


N.6.05. 



(iv) A suspension of the compound (9) (1.47 g. 3.02 mmoQ in trtfluoroacetic acid (14 ml) was stirred for 2h under 
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ice-cooling. The reaction mixture was diluted with toluene and the resulting mixture was concentrated in vacuo. The ' 
residue was partitioned between ethyl acetate and sodium hydrogencaitoonate aq. The organic layer was washed 
with water and concentrated in vacuo to give 1.08 g of tetradecyl L-prolyl-glyclnate (10) as powder. * j 
The compounds (11) and (12) were synthesized in a manner similar to that described in the above method The 
5 results were shown in Table 11. . 






Exa- 


Com- 










mple 

NO;.. 


poun 
dNo. 




la]o 


NMR' 


20 

'25 ' 


29.1 


10 


(CH2)l3CH3 


-45.7' 
(c=L004. 
MeOH, ' 
23-C) " ' 


(CDCh) 8.10 (IH, m), 4.13 (2H, t. 
J=6.6 Hz). 4.03 (2H, d. J=5.6 Hz). 
3.79 (IH, dd, J=6.4. 9 Hz). 3.00 (2H, 
m), 1.8-2:2 (2H, m), 1.70 (4H, m), 
1.26 (22HLin), 0.88 (3H, t; J=6.8 
Hz). . ; 


30 


30-1 _ 


11 


CH(CH3)2 




(CD3OD) 7.36 (5H, 6). 5.18 (IH. d. 
J=7;H2), 4.31 (IH. m). 4.08 (2H. m), 
3.36 (2H. m), 2.44 UH; m), 2.05 (3H; 
m) 


35 


31-1 


12 


CHaPh 




(CD3OD) 6.03 (IH; m). 4.33 (IH. m). 
4.00 (2H, m). 3.35 (2H, mX 2.48 (IH. 
in). 2.06 (3H, m). 1.24 (6H. d. J=6 
Hz) 



Example 29-. prpcess 2 . - . . " . 

iPreparation of tetradecyl N-(tert-butylQxycarbonyl)-3-(4.thia2olyO 

45 (OCSOl To a solution of N.{tert.butQxycarbonyl)-3-{4.thiazolyl)-L.alanine{1^ mg. 1*76 mmoQ which was syhthe- 
sized in accordance with the method described in the literature (Synthtic Commun.. 20. 3507, (1 990)). the compound 
(10) (650 mg. 1.76 mmol). and N-hydroxybenzotriazofe (70 mg. 0,528 mmol).in N. N-dimethylfbrmamide (20 rri) was 
added DCC (380 mg, 1.848 mmol) and the resulting mixture was stin-ed ovemi^t at room tenperature. After the pre- 
cipitation which appeared was filtered off. the filtrate was concentrated In vacuo. The residue was dissolved in ethyl ace- 

50 : tate and the precipitation which appeared was f fltered off again. The filtrate was concentrated in vacuo The residue was^ 
subjected to silica gel column chromatography (ethyl acetate : toluene n 9:1) to give 1 .02 g of the compound (13) 
The compounds (14) and (15) were synthesized in a manner simBar to that described in the above method- The results' 
were shown in Table 12. 
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Table 12 



N 



10 




OPT 



IS 


Exa- 


Com- 










mple 
No. 


poun 
dNo. 




la]o 


NMRXCDCb) ^ 


20 
2S 


29-2 


13 


(CH2)l3CH3 


-44.9° 
(c=1.0l2, 
CHCla, 
23*C) 


8.78 (IH, d. J=18 Hz). 7.22 (IH, d, 
J=2 Hz), 5.54 (IH, d, J=8.2 Hz), 4.67 
(2H, m), 4.41 (IH, dd. J=7.4, 17.6 
Hz), 4.14 (2H, t, J=7 Hz), 3.74 (IH, 
dd, J=5.5, 17.6 Hz), 3.50 (IH, m). 
3.30 (2H. m), 2.97 (IH, m), 1.45 (9H, 
6), 2.30 (IH.. m), 1.95 (3H, m), 1.27 
(22H. in). 0.89 (3H. t. J-6.6 Hz). 


30 ■ 


30-2 


14 


CH(CH3)2 . 


-43.2* 
(c=1.0l2, 
CHCh, 
23-C) 


8.80 (IH, s), 8.60 (IH, m), 7.22 (IH, 
b). 5.78 (IH, m), 5.07 (IH. m, 
COOCH), 4.64 (2H. m), 1.45 (9H, s), 
1.29 (3H, d, J=6 Hz), 1.27 (3H, d. 
J=6Hz) 


3S- 
40 . 


31-2 


15 


CHaPh 


-49.4" 
(c=L01, 
CHCI3, 
23'C) 


8.58 (IH, d, J=2 Hz), 7.36 (5H. s). 
7.18 (IH. d, J=1.8 Hz), 5.50 (IH. d, 
J=6.8 Hz). 4.64 (2H. m). 4.47 (IH, 
dd, J=6.8, 17.5 Hz), 3.77 (IH, dd; 
J=5, 17.5 Hz), 3.50 (IH, m), 3.30 
(2H, m), 2.95 (IH, m). 2.2-1.7 (4H. 
m). 1.44 (9H. s) 



:-<5/T Example.29-proQess3 . . - > -. .^ • • .. v^.r-*' r.*. i-. >- . 

V Preparation of telradecyl3-(4-thia2olyO-L-^^ ■ > • v ^ - v 

^' To a solution of the compound (13) (1.2.g. 1.92 mmol) in ethyl acetate (20 ml) wag added the solution of 4N. 
so hydrogen chtonde in ethyl acetate (20 ml) under ice-cooling and the resulting mixtureWstrr^r^^T^^^^ 

temperaUire. Th^ reaction mixture was concentrated in vacuo to glve the compound (16) (1.27 a quantitalive) Thfe' ^ 
compound used in the next reaction without purification. > \ f \ ' ^frnmBvei irus 

Example 30- process 3 

55 

Preparation of isopropyl 3-{4-thiazolyO-L.aIanyl-L-prolyl-glydnate hydrochloride (17) 

100621 In a manner similarto thatdesaibed In the method of Example 29-3. the conpound (17) (590 mg. quantitative) 
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was obtained by de-tert-butoxycarbonylation of compound (14) (580 mg, 1 .24 mmol). This confound was used in the 
next reaction without purif icatioa 

Example 31- process 3 

Preparation of ben2>i3-(4-thiazolyl)Valanyl-L-prdy^^^ 

[00S3] In a manner similar to that descrftDed in the method of Example 29-3. the compound (700 mg, quantitative) " 
was obtained by de-tert«butaxycarbonylation of the compound (15) (750 mg/ 1.45 nimol). This coft^und>was Used in 
the next reaction without purification. - * • 'C. t ;•. -■» v-- ^'-: j" ' <v^. 

Example 29- process 4 

Preparation of tetradecyl ds-L-5-methyt-2H3xo-oxazolidine-4-ylcartxinyl-3-(4-thiazoiyl)-L-alanyl-^^^ (1-29) 

[0CS4) qs-5-methyl-2-oxazolidine-4-yl carboxyiic acid (139 mg 0,96 mmd). which was synthesized in accordance 
with the method described in Chem. Lett., 1 982. 11 71 and N-hydroxysuccinimide (1 10 mg; 0.96 mmol) were dissolved 
in N. N-dimethylformamide (2 ml). To this solution was added DCC (200 mg. 0:97 mmol) and the resulting rraxture Was > 
stirred for 2h at room temperature. To the reaction mixture was added the free base of the compound (16) prepared by - 
filtering off the salt which was precipitated by adding triethylamlne (0.53 ml, 3.8 nvnol) to the solution of the con^pound 
(16) (635 mg. 0.98 mmol) in N. N-dimethylformamide (15 ml) under ice^cooling. The reaction mixture was stirred for 72h 
at room temperature. After the prec^itation %yhich appeared was filtered off and the filtrate was concentrated in vacuo. 
Mixed solvents of methanol : water =3:1 was added to the residue and the precipitation which appeared was filtered off. 
The filtrate was subjected to gel filtration column chromato^aphy (MCI Gel CHP 20P 200 ml. methanol - water) and 
successively to silica gel column chromatography (chloroform : methanol = 7:1 ) to give 381 mg of the compound (1-29). 
C00S5I The compounds (1-30) and (1-31) wais synthesized in a manner similar to that described in the above method 
The results were shown in Table 13. . ./ r - 

Example 32 

Preparation of ct5-L-5-niethyl-2-oxD-oxazolidine-4-ylcarbonyl-3-(4-^^ - - 

[0C56J To a solution of the compound (1-31) (500 mg. 0.919 mmd) in mixkl soWerrts of methanol (20 ml) - water (20 
mO.was added lithium hydroxide (193 mg. 4.56 mmol) and the resulting mixture was stirred for 30 miri at room temper- ' : 
ature. After the reaction mixture was neutralized by adding the diluted hydrochloric acid; the mixture was concentrated ^ 
in vacuo.^ The residue was siAijected to gel filtration column chromatography (MCI Gel CHP 20P. 200 ml. methanol - > 
water) arid further lyophilized to give 218 mg of the compound (1-32). The result was shown in Table 13 V 
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Table 13 



Me 




20 


mple.,. 
No. ' 


Com- 
poiin 
d No. 








25 


-29-4 




(CH2)l3CH3 . 


>64.7* . 
(c=0.505, 
MeOH, 
23-C) 


8.95 (IH, d, J=1.2 Hz). 8.58 (2H. m), 
7.45 (IH, s). 4.90 (2H, m). 4.49 (IH, 
m), 4.34 (IH; d, J=8-6 Hz). 4.14 (2H, 
t, J=6.6 Hz), 3.96 (2H, d). 3.87 (IH, 
m)/3.30 (3H/m), 1.28 (3H, d, J=6.6 
Hz). 0.89 (3H, t. j=6,iB Hz). 


30 


30-4 


1-30 


CH(CH3)2 


(c=0.504, 
MeOH, 
25*C) ' 


8.78 {IH. d. . J=1.8 Hz). 7,22 (IH. d. 
J=2 HzX 5.54 (IH. d. J=8.2 Hz), 4.67 
(2H, m), 4.41 (IH. dd. J=7.4, 17.6 
H2)i 4.14 (2H, t. J=7 Hz), 3.74 (IH. 
dd, J=:5.5, 17.6 Hz). 3.50 (IH, m). 
3.30 (2H, m). 2.97 (IH, m). 1.45 (9H. 
6), 2.30 (IH; in), 1.95 (3Hv m), 1 27 
(22H, m). 0.89 (3H. t, J=6 6 Hz). 


40 


31-4 


1-31 


CHaPh 


(c=0.508, 

MeOH, 

23-C) 


8.88 (IH, s), 7.42 (IH, s), 7.35 (5H, 
m), 5.18 (2H. s), 4.95 (2H, m), 4,47 
(IH. dd, J=4.2, 8.6 Hz), 4.33 (IH. d. 
J=8.7 Hz). 4.07 (IH, d, J=17.7 Hz), 
3.99 (IH, d, J=17.7 Hz). 3.80 (IH, 
m), 3.60 (IH, dd, J=6.9, 14 Hz), 3.35 
(IH, m), 3,22 (IH, m), 2.2-1.9 (4H, 
m), 1.21(3H. d, J=6.6 Hz) 


4S 

50 


32 


1-32 


H 


-69.2** 
(c=0.607. 
H2O. 
22.5X:) 


8.99 (IH, d. J=1.4 Hz). 7.44 (IH, d. 
J=1.4 Hz), 4.95 (2H, m). 4.47 (IH. t, 
J=5,4 Hz). 4.34 (IH; d. J=8:8 Hz). 
3.87 (IH. d. J=17.2 Hz). 3.67 (IH, d. 
J=17.2 Hz). 3.80-3.20 (4H. m). 2.2- 
1.8 (4H. m). 1.21 (3H. d. J=6.2 Hz) 
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Example 33 

Preparation of te1radecylL-pyrogtutamyl-3K4-miazolyO'L-alanylM.-prol^ >■ 'Vi 

5 [0067] tn a manner similar to that described in the method of Example 29^.- M-hydroxysucctnirnide ester of L-0yro* 
glutamic add whidi ar^ prepared by the reaction of L-pyroglutaouc acid (124 mg:0.96 mmol). N-hydroxysucdninrude 
(110 mg. 0.96 mmol), and DCC (200 mg^ 0.97 mmot) was reacted with the .fre6 based the compound (16) which^as 
prepared by the compound (1 6) (635 mg, 0,96 mmoi) and triethylamine (0.53 ml; 3.84 mmol) to-give 497 rng (81 .7%) of - 
the compound (t-33). . . - • . ■ j "*^ 

'0 . ' . ' ' / 

(ab = -52.4«(c=0.508;MeOH,23*'C) ' . . : 

NMR(CD30D): 8.95 (1H. d. J=2.1 Hz), 7.44 (1H, d. J=2.1 Hz), 4.92 (1H, t. J=r63 Hz), 4.49 (1H, dd. J=3.lB, 8.5 Hz). . - 
4.14(3H,m).3.97(2H,s).3.75(1H.m).3.40(lKm).3^(2H.m),2.4O.8(8H:ni)/1.62(2H^^^ - ! « 

0.89 (3H, t. J=6.9 Hz). . , ; .. v v. . 

IS Elemental analysts (C32H5iN506S O.4H2O) ' vv < • u. , • 



Calcd. : 


C,59.96; 


K8.14; 


N.I 0.92; 


S.5.00. 


Found : 


C.59.97; 


H.8.18; 


N.I 1,02; 


S.5.07. 
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<36 



40 




Process 1 Prociess 2 
, — — i 



N^COOBzl N^COOR 



O f 



H 



R 



3 




Example 34- process 1 -.v* ^ .... 

Preparation of benzyl d8-L-3-ethaxycartxinyl-5^methyl-2Kixo^oxazolkfi^ 

„ [0068] . A solution of ds-5-methyl-2-oxo-oxazolidine-4-cart>oxync acid benzyl ester (706 mg, 3 mnrwl) wrhich was syn- 
thesized in accordance with the method described in Chem. Lett.. 1982. 11 71 in tetrahydrofuran tl2 ml) was' cooled in 

so a dry ice-acetone bath (-50 ''C) under nitrogen atmosphere. To the solution was added potassium tert-butoxide (337^ 
mg. 3 mmol) and the resulting mixture was stirred for 20 min. at the same temperature. To the mixture was added drop- 
wise a solution of ethyl chlorocartjonate (0.46 ml. 4.83 mmoO in tetrahydrofuran (2 ml) oveir 10 min. The reaction nmxture" 
was stirred for 3h at -50 to -14 ''C(bath temperature). The reaction mixture was partitioned between ice-water and eH^I 
acetate. The organic layer was washed with water, dried over magnesium sulfate, and concentrated in vacuo. The res- 

55 idue was subjected to Ijober® column (Merck inc.) and recrystallized from diethyl ether - hexane to giVe 847 nng of the * 
compound (19) as colorless needle crystal. 
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Example 34- process 2 . ^ . 

preparation of d6-L-3-ethoxycarlKHiyl'-5-methyl-2<ixo<ixazoli^^^ . ri :. ^ v .. 

. 5 [0069] * A solution of the compound (19) (718 mg, 2,34 mmbi) in 50% aqueoas methartot (3 ml)/was hydrogeniited ' 
L > using 5 % Pd/C (200 mg] for 2h at room temperature. The catalyst was filtered off and the filtrate was concentrated in^ 
X Amcuo to giv«516'mg of compound (20) as powder. ^. ^'i * - % »^ • ^ ' ^-r ' « v. .. : • -^^ • 

Example 35- process 1 " * ^ - .1 ^' 

TO 

Preparation of benzyl ds-L-3-pivaloylQxymethyt-5-methyl-2-QxorOxazolid^ : ' ' • 

' 10070] In a manner similar to that described in the method of Example 34-1 .* cis-L-5-methyi-2-oxo^azoKdine-4-car-- 
boxylic acid benzyl ester (706 mg, 3 mmol) was pivaloyloxymethylatied with pivaJic acid iodomethyl (1.19 g» 4.92 mmol) ^- 
IS in the presence of potassium tert4>utoxide (377 mg, 3 mmoQ in tetrahydrof urah (1 2 ml) to give 893 mg of the oompound 
(21) as colorless needle crystal. iu - . ^ 

Example 35- process 2 

20 Preparation of benzyl cis-L-3-pivalpylQKymethyl-S-methyl-2-oxo-oxazolidine-4-carboxylic acid (22) 

[0071 ] In a manner similar to that descrbed in the method of Example 34-2; the compourvi ^1] (892 nig; 2:55 mmol) ' . 
was de-benzyl esterificated by hydrogenating in the presence of 5 % Pd/C (250 mg) in aqueous melhanor to give 642 
mg of the compound (22) as colorless needle crystal. . . . t ; 

26 

. Exanple 36- process 1 ' 

Preparation of cis-L-5-methyf-N-(4-morpholinylcaft>onytmethyl)-2-oxo-Qxazolidine-4-carbox benzyl eister (23) • 

30 [0072] In a manner similar to that described in the method of Example 34-1 . to a solution of ciS'L-5-methyl-2-ox6- - 
oxazoIttline-4-cafboxylic add benzyl ester (706 mg, 3 mmol) in THF (14 ml) was added potassium' tert-butoj(ide (337 
mg^ 3 mmd) at - 53 ""C in nitfogen atmosphere and the resulting mixture was sti^^ - : . 

ture. To the reaction mixture was added a solution of N-iodoacetylmorpholine (1.15 g. 4.51 inmol) In THF (1 ml) and the 
reciting mixture was stirred for 4h at - 53 ''C to -1 5 "C. The reaction mixture was partitioned t>etW€len ethyl a^setate arid = ' 

35 cooled sodium thiosuHate aq. The organic layer was washed with water, dried over magnesiuni sulfate, and concen- ~ ^ : - 
trated in vacuo. The residue was subjected to Lot>ar® column (Merck inc.) and the fractions eluting with toluene race- 
tone & 5:1 were collected to yield the compound (23) (873 mg) as crystal. 

Example 36- process 2 . . v 

40 

Preparation of cis-L-5-methyl-N-(4-nriorpholinylcarbonylmethyl)-2-oxo-oxazblidine^ . c ; 

[0073] . In a manner similar to that described in the method of Example 34-2, the compound (23) (846 mg. 2.33 mmol) - • 
was de-benzyl esterificated by hydrogenating in the presence of 5 % Pd/C (250 Aig) in aqueou^ methanol to'gi^ 740 * 
45 mg Of the compound (24) as colorless needle crystaL ^- * 

Exanple 37- process 1 ■<:'■■ 

Preparation of cis-L-5-methyl-N-(4-nx)rpholin6caitxyiyl)-2-oxo-oxazolidine-4-cia^^ benzylesler (25) • • 

: [0074] In B manner similar to that described in the method of Example 34-f ^ cis-L-5-methyl-2-oxo-oxazolidine-4-car- 

boxylic add ft>enzyi ester (470 mg, 2 mmoQ was reacted with 4-m ' " 

: presence bl potassium tertHt)utoxide (224 mg. 2 nwnd) in THF to g'w^^ ^- • - 

ss „ . ' 
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Example 37* process 2 

Preparation of cis-L-&^iiethyl-N-(4-fnorphoiinocait)onyl)-2-Qxo-o^^ v. * n 

. • .[0075] rin a manner similar to that described in the method of Example 34-2, <he compoundX25] (1 .08 g, 3i 10 mmol)- • ^ • \ » 
M X ,^ was de^enzylesterlf icated by hydrogenating in the presence of 5 %;Pd/C (200^) in aqueous methanol .to give^TOO^ v: v, 

:-: A mg of the compound (26). . - - : • 



10 



Example 38- process 1 , v*'- : v 

Preparation of c{s-L-Smethyl-N-(4H)xp-butyO.-?ssxo-cpcazolidiner4:^ acid benzyl -ester (27) , * > 



' f ' [0076] In a nrianner. similar to that described* in the method of Example 34<1 ,-ci^-L-5-nriethyl-2KMO-oxazolidihe^^r-'. ' 
- • . boxylic acid benzyl ester (3 g, 12.9 mmol) was reacted with 1-f0do-2-butarione (3.83 g.' 19.3 .mmpl) in the'preserice.of v-^ 
*5,' . potassium tert^sutoxide (1.45 g. 12.9 mnx)!) in THF to give 2il5 g of the, compound (27). ; > 

Exanple 38- process 2 \ - ^ ■ \ : .' r :•. 

Preparation of cis-L-5^methyt-N-(2-oxo-butyl)-2-oxb-oxa20lidine-4-caitoxylic acid (28 ^ ^ 

20 

[0077] In a manner similar to that described in the method of Example 34-2. the compound (27) (1 .67 g. 5.47 mmol) 
was de^enzylesterif icated by hydrogenating .in the presence of 5 % Pd/C (480 tng) in aqueous methanol td give 0:65^^< 
g of the compound (28). The above results were shown in Tables 14 and 15.' ' ^ " 

2S 



30 



35 . 



50 
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Table 14 



'a 





Exa- 


Co m - 












mple 

No.,. 


dNo. 


-Ra . ... . 




[all) . 


. : ...■NMR.;. . 


:•• IS 

20 


34-1 


19 


COOEt 


Bzl 


-63.1' 
(c=1.015. 
CHCU 
23''C) 


(CDCb): 7.37 (5H; bs). 5.29 
(IH, d. J=12 Hz), 5.22 (IH, d, 
J=12 Hz), 4.79 (2H, m), 4.26 
and 4.25 (2H, q. J=7.2 Hz), liSO 
(3H. d. J=6 Hz), 1:26 (3H; t, 
J=7.2 Hz). 


2S 


34-2' 


20 


CGOEt 


H 




KUxvi^KJ-ae). A.vo (Iri, m), 4.7b 
(IH; d, J=8.4 Hz), 4.21 (2H,.m), 
1.30 (3H, d, J=6.3 Hz), 1.22 
(3H; t J=7.2 Hz). 


30 


35-1 


21 


CH2OC(0)-CMe3 


Bzl 


-41.1° 
(c=1.003, 
CHCla, 
22*C) 


(CDCh): 7.38 (5H, s), 5.43 (IH, 
d, J=11.2 Hz). 5.30 (IH, d, J=12 
Hz), 6,24 (IH. d, J=11.2 .Hz), 
5.20 (IH, d, J=12 Hz), 4.79 (IH, 
m), 4.58 (IH. d, J=8. 8 Hz), 1.23 
(3H. d. J=6.4 Hz). 1.20 (9H, s). 


./ 3S - . 


35-2 


22 


CH20C(0)-CMe3 


H 


-32.0" 
(0=1.007, 
MeOH, 
22*C) 


(DMSO-de): 5.31 (IH. d,J=ll 
Hz), 6.17 (IH. d, J=ll Hz), 4.89 
(IH, dq, J=8.6, 6.8 Hz). 4.48 
(IH, d, J=8.6 Hz), 1.26 (3H, d. 
J=6 8Hz). 1 14(9H, s). 


40 


36-1 


23 


O ^ — ^ 
\ / 


Bzl 


.112,1' 

(c=1.009, 
MeOH. 
25X:) 


(CDCI3): 7.38 (5H, s). 5.29 (IH, 
d, J=12 Hz), 5.15 (IH, d, J=12 
Hz), 4.90 (2H, m), 4.55 (lH, d), 
3.74(1H, d).3.3-3.7(8H,m). 
1.26 (3H, m) 
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Table 15 













Me 

r ... , 




10 




*. 

... 




^COOR 


1 ^ 


IS • ;:. 


Exa- 
ihple 

No; 


Com- 
pouii ■ 
dNo; 






iajD 


: :' • NMR • ^• 


20 


r: 36:2 


.. 24 , 


9 ^ 


. Bzl . 




9.0 Hz). .4.62; (IH, d, .J=9 Hz). 
4.46 .(1H. .d. J=17.2 Hz), 3,95 
(IH, d, J=17.2 Hz), 3.4-3.8 (8H, 
m). 1.39 (3H. d. J=6.4 Hz) 


. ,* ' . 
25 


37-1 


26 


9 ^ 




.-68.4'* 
(c=1.012, 
CHCI3, 
26-C) ; . 


(CDCb): 7.37 '(5H, s).; 5.30 (IH. 
a, tf— J.1.D jjZ/, o.xo ^in./ g, 
J=11.6 Hz), 5.00. (IH, d, J=8.6 
Hz). 4.89 (IH. m), 3.8-3.4 (8H; 
m). 1.26 (3H. d. J=6.4 Hz) 


'30 


•37-2 


26 


9 / — V 

— C-N O 
N / 


H 


-48.8" 
(c=0.510, 
MeOH, 
26-C) 


(CD3OD): 4.99 (IH, m), 4.87 
(IH, 'd;,J=6 Hz). 3.72 (4H, m). 
3 54 C4H in') 1 38 C3H d J=6 
Hz) 


■ 35. 


38-1; 


27 


9 


Bzl . 


-129.6" 
(c=1.018. 
CHGb. 
26-C) 


(CDCI3): 7.37 (5H, B). 6.20 (2H, 
dd, J=M.6 Hz), 4.91 (IH. m). 
4.73 (IH, d. J=9 Hz). 4.54 (IH. ^ 
d, J=19.2 Hz). 3.79 (IH. d. 
J=19.2 Hz), 2.41 (2H, dq, J=2. 
7.4 Hz). 1.06 (3H. t. J=7.4 Hz) 




38-2 


28 


9 

HsC-C-Et 


H 


.110.3° 
(c=1.006; 
MeOH. 
26*C) 


(CDCI3): 4.98 (IH, m). 4.70 (IH, 
d. J=9 Hz). 4.62 (IH. d. J=18.8 
Hz), 3.91 (IH, d. J=18.8 Hz), 
2.47 (2H.' q, J=7.4 Hz). 1.44 ' . 
(3H,.d..J=6.6 Hz). 1.09 (3H, t. 
J=7.4 Hz) 



45 



Example 34- process 3 

so 

Preparation of ci64.-3-ethoxycait)onyl-5-rnethy«-2-oxo-Qxa20lldine^^ 

(1-34) ; ^ 

[00781 To the compound (20) (236 mg. 1 .08 mmoQ was added oxalyl chloride (0. 1 5 ml. 1 . 72 mmol) and N. N^imeth- ^ 
55 ytformamide (2 drops) and the resulting rhixture was stinred tor 2.5h. The reaction mixture was concentrated in vacuo.- 
The residue was dissolved in tetrahydrofuran (3 ml) and to the solution was added a solution of 3-(4-thiazolyI)-L^anyl- 
L-proIineamide (6.688 mg. 1 .2 mmol) and triethylamine (0.61 ml. 4.35 mmol) in N. N-cfimelhylformamide (9 ml) under ' 
ice-cooling with stirring. The reaction mixture was stirred overnight at room temperature. After the perdpitation was rri- 



35 
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tered off, the filtrate was concentrated in vacua After the residue was dissolved in water and the solution was subjected 
to gel filtration cotumn chromatography (MCI Gel CHP-20P, 200 ml. methanoi^water) to give the crude compound (248 
mg). The crude compound was subjected to silica gel column chromatography (chloroform : methanol s 9:1) to give 188 ^ " 
mg of the compound (1*34). - • : 

s The compound (1-35] to (1-39) were synthesized in a manner similar to that described in the above method. The results - - ' 
were shown in Tables 16 and 17. When the compounds 1-36, 38. and 39 were synthesized, DCC was used instead of ■■'■y ' ' 
Qxalyl chloride as an activating agent. - ' • • . : ' ^ ' i • ^ .< 



IS 



so 



35 



4S 



SO 



S5 



36 
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TabJe 26 , ' 

Me 




Exa- 
mple 
No. 


Com- 
poun 
dNo. 


R3 


mp CC) 


[a]D 


- . NMR ; 


34-3 


1-34 


COOEt 


126-130 


-94.6° 
(c=0.511 
. H2O, 
23'C)' 


(CD3OD): 8.97 and 8.96 (total 
IH, d, J=2.i Hz), 7.45 and 
7.38 (total IH. d. J=2.1 Hz), 
5.01 (IH, t; J=6.9 Hz), 4.84 
(IH, m), 4.78 (IH, d, J=8.4 
Hz), 4.41 (IH, dd, J=4.2. 8.7 
Hz), 4.20 (2Hv Q, J[=7.2 Hz), 
3 88 ClH ^ 4r /"IM 
3.40 (IH, dd, J=6.9. 14.7 Hz), 
3.20 (IH, dd, J=7.2, 14.7 Hz). 
2.19 (IH, m), 1.99 (3H, m). 
1.37 and 1.30 (total 3H, d, 
J=6.3 Hz). 1.25 and 1.20 (total 
3H, t, J=7.2 Hz). 


35.3 


1-36 


CH20C(0). 
CMe3 


212-213 


-66.3' 
(c=0.514 
, MeOH, 
22.6-C) 


(CDaOD): 8.97 and 8.94 (total 
IH. d, J=2;i Hz). 7.48 and 
7.40 (total IH. d, J=2.1 Hz), 
5.33 and 5.31 (total IH, d, 
J=ll.l H2).:6.03 (IH, t. J=6.9 
Hz), 5.01 and. 4.96 (total IH, 
d, J=ll.l Hz), 4.84 (IH, m). 
4.58 and 4.54 (total IH, d, 
J=8:7 Hz), 4.4i and! 4.32 (IH, 
dd, J=3.9, 8.1 Hz). 3^69 (IH. 
m). 3.52 (IH. m), 3.41 (IH, dd, 
J=6.6, 14.7 Hz), 3.22 (toul 
IH, dd, J=7.2, 14.7 Hz), 2.29 
(IH, m). 2.00 (3H, m), 1.30 
and' 1.25 (total 3H, d, J=6.6 
Hz). 1.21 and 1.96 (total 9H. 



55 



37. 
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Table 17 



Sv^N NH2 



Exa- 
mple 
No, 


Com- 

poxxn 

dNo. 




X 


la]D 




36-3 


1-36 


9 ^ 
HaC-C-N^^^ p 


CH2 


-79.1V . 
(c=l.o64, 
H2O, 
25-C) 


(CDsOD): 8.98 and 8.96 (total IH, d. 
J=2 Hz), 7.46 and 7.37 (total IH. d, 
J=2 Hz),4.9.5.1 {2H, m), 4.53 and 
4.52 (total lH. d. J=9 Hz). 4.40 (IH, 
m), 4,36 (IH, d, J17.2 Hz), 3.86 (IH. 
m). 3,86 (IH, d. J17.2 Hz). 3.3-3.7 
(lurl, m), o.lo^lrl;, ad, J— /.o, Jfi.i 
Hz), 1.8-2 3 (4H. m). 12.4 and 1.17 
(total 3H, d. J=6.4 Hz) 


3'7:3 


1-37 


9 r-\ 

-C-N^O 


CH2 


.69,7" 
(c=0.505, 
MeOH, 
26X) 


(CDaOD): 8.93 and 8.72 (total IH. d, 
J=1.8 Hz), 7.48 and 7:39 (total IH, 
d. J=1.8 Hz), 4.9-5.1 (3H, m), 4.42 
(IH, dd, J= 4:4, 8.4 Hz), 3.85 (IH, 
m), 3.70 (4H, m), 3.50 (4H, m). 1.8- 
2.3 (4H. m) 1.28 (3H. d. J=5.8 Hz) 


i • 

• 38.3 


1-38 


0 

HgC-C-Et 


CH2 


-80.4' 
(c=1.012. 
MeOH, 
.26-C) 


(CDaOD): 8.96 and 8.98 (total IH, d. 
J=2.1 Hz), 7.36 and 7.43 (total IH, 
d. J=2.1 Hz). 6.02 (IH. dd. J=6.6 
Hz). 4.92 (IH, m), 4.48 and 4.49 
(toal IH. d, J=4.4, 8.4 Hz), 4.40 (IH. 
dd. J=4.2, 8.4 Hz), 4.34 (IH. d, 
J=18.6 Hz), 3.76 (IH. d, J=18.6 Hz). 
3.86 (IH, m). 3.51 (IH. m). 3.38 (IH. 
dd, J=6.6, 14.9 Hz), 3.17 (IH. dd, 
J=6.6. 14.9 Hz), 2.48 (2H, m). 1.80- 
2.30 (4H. ih). f.2B (3H. d. J=6.9 Hz), 
1,21 (3H. d, J=6.9 Hz): 1.06 (3H, t. 
J=7.8 Hz). 1.05 (3H, t. J=4.8 Hz) 


39-3 


1.39 


9 


s 


-103.?* 
(c= 1.004. 
H2O. 
25-C) 


(CDsOD): 8.97 (iH. d.J=2 Hz). 7.47 
and 7.42 (total IH, d, J=2 Hz). 4.8- 
5.2 (4H. m), 4.4.4,62 (4H. m). 
437(1H, d. J=17.2 Hz), 3.86 (IH, d. 
J 17.2 Hz), 3.67 (4H, m), 3.50 (4H. 
m), 3.1-3.4 (4H, m). 1.19 (3H, d, 
J=6.6 Hz) 
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Example 40 

Preparation of ds-L-3-morphofinomemyl-5-memyl-2-GK(>-oxazoUdine-4-ylK^^ 
mide (1-40) 



10 



[0079] To a ethanol (3.6 ml) solution of the compound (1-10) (237 mg. 0.6 mmol) was added moiphoDne (180 mg. 2.07 
mmol) and 37 % fornialin (0.22 ml) and the resulting mixture was stirred for 3h on oB bath (60 ^C). The reaction mixture 
was concentrated in vacua The residue was dissolved in a mixed solvents of chloroform and methanol and the solution 
was subjected to alumina column chromatography (chloroform : methanol B .97:3) .to give the fractions containing the 
aimed compound (258 mg). The fractions Were dissolved in methanol and a large amount of diethyl' ether was added to*:, 
the solution. The precipitatibh which appeared was filtered off to give 195 mg of the compound (1-40):: : * 
[0030] The compound (1-41) was syntfiesized In a manner similar to that described in the above method The results - 
were shown in Table 18. / 



.15 Example42 . . . . .. - 

Prejsaiation of cis-L-3-{N-methy|pipera2iriyl)methyi-5-nrietlyh2-6xOH3^ 

prdineamide hydrochrolide (1-43) ' - • 

20 (0(»1] 



30 



I) In a manner similar to that described in the method of Example 40, the compound (1*10) (395 mg. t mmol) was 
treated with N-methylpiperazine (0.2 ml, 2.34 mmd) and 37 % formalin (0.24 mQ in ethahol (10 ml) to form Mahhich 
base, giving 350 mg of the compound (1-42) which was free base of the compound (1-43): i - 

. The detailed date was shown in Table 1 6. 
ii) After the compound (M2) (120 mg. 0.244 mmol) was dissolved in methanol (1 ml), to this solution was added a 
. solution 4N hydrogen chloride in ethyl acetate (0.15 ml). Subsequently, to the mixture was added diethyl ether and 
the precipitation which appeared was fihered off to give 138 mgpf t^ 

(a]D=-82Mc=0.51. H20.23°C) .r- 

IR(KBr)cm 3412, 1764. 1677. 1647r1544. 1446. 1342. 1298, 1221. 

Elemental analysis (C22H32N6O5S 1.8Ha 0.3Et2O I.2H2O) 



Calod. : 


C.46.28: 


H,6.56: 


N.13.96; 


CI. 10.60; 


S.5.33. 


Found : 


C.46.08; 


H,6-38; 


N.I 4.27; 


0.10.88: 


S.5.37. 
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60 
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Table 18 




Exa- 
mple 
No. 


Com- 

POUD 

dNo. 


R3 


Ia]D 


NMR 


: 40 




HaC-N^^O 


(c=0.503. 
H2O. • 
23.5'C) 


rTD'iODV 8 98 and 8 96 (total IH. d. 
J=1.8 Hz). 7.43 and 7.36 (tdtal IH. d, 
J=1.8 Hz). 5.08 (IH. dd. J=6.0; 7.8 
Hz), 4.84 (IH, m), 4.46 (IH. d, J=8:4 
Hz). 4.42 (IH, dd, J=3.9, 8.4 Hz), 4.07 
(IH, d. J=12.6 Hz), 3.91 (IH, m). 3.6.3 
(5H, m),.3.66 (IH, d, J=Fi2.6 Hz), 3.41 
(IH, dd. J=6.0, 14,4 Hz). 3.19 (IH. 
dd. J=7.8, 14.4 Hz). 2.47 (4H, m). 
2.21 (IH. m). 2.01 (2H, m). .l-30 and 
1.24 (total 3H. d. Ji=6.9 Hz). 


41 


1-41 




-69.1' 
(c=0,966. 
H2O. 
23.5'C) 


(CD3OD): 8.98 and 8.96 (total IH. d, 
J=2 Hz). 7.43 and 7.36 (total IH. d, 
J=2 Hz). 5.07 (IH, dd. J=6.4, 8.2 Hz), 
4.80 (IH, m), 4.44 (IH. d, J=8.6 Wz% 
4 41 (IH. dd, J=48.2 Hz). 4.11 and 
4.10 (total IH. d, J=13 Hz) 3.90 (IH. 
m). 3.56 (5H. d. J=13 Hz). 3.51 (1H: 
m), 3.40 (IH. dd, J=6.4. 14.4 Hz); 
2.3-2.6 (8H. m), 2.27 and 2.15 (total 
3H, s). 2.20 (IH, m), 2.01 (2H, m). 
1.29 and 1.24 (total 3H: d, J=6.2 Hz) 


42 


1-42 


y — \ 


-62.3" 

(c=0.514 
, H2O, 
23,5'C) 


(DMSO-ds): 9,06 and 9.02 (total IH, 
d, J=2 Hz). 8.81 and 8.59 (total IH, d, 
J=8 Hz). 7.43 (IH. d, J=2 Hz). 7.34 
(IH, br. 6), 7.16 and 6.90 (IH, br.s). 
4.96 (IH. m); 4.74 (IH, m). 4.50 and 
4.37 (t-otal IH, d. J=8.2 Hz), 4.22 (IH, 
m), 3.95 (IH, d. J=12.8 Hz). 3.72 (IH, 
m), 3.60 (IH. m). 3.26 (IH. d, J=12.8 
Hz), 3.20 (IH, dd, J=5.14 Hz). 3.04 
(IH. dd. J=9.8, 14 Hz), 2.31 (4H. m). 
1.6-2.1 (4H. m), 1.40 (6H, m), 1.16 
and 1.09 (total 3H, d, J=6.4 Hz). 
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25 



Exarnple 44 and 45 - process 1 

so . 

Preparation of cis-L-5-methyl-2-Qxo-oxazolidine-4-yt<arbo^^ 

]]\ (0082]\ A solution of cis-L-5-m6thy)-2*oxo-oxazoltdini9-4-cart>oxylic acid (i .08 g; 7.5 mmol) in N. N-dimethytformarnide . • : v 
; (30 ml) was added N-hydroxysucdnimide (650 mg. 8.25 mmp . - : 

35; was stirred for 3h at room tenperature. After the precipitation which appeared was filtered off/lo the filtrate was added ' * > 
, 3-{4-thiazplyl)-L-alanlne trifluoroacetate (4.64 g. 7,5 mmol) and triethylamlne. (5.23 ml; 37.5 mmol). The reaction mix-- • 
ture was stirred for I6h at room temperature. Tlie reaction mixture was concentrated in vacuo. The residue was sub- 
jected to gel filtration coJumn chromatography (MCI GEL CHP-20P. 200 ml; aq. MeOH) and to silica gel column • 
chromatography (chloroform : methanol « 10:1) to give 890 mg (39.7 %) of the compound (29) / 

NMR(CD30D): 9.02 (1H.d.J=l.e Hz). 8.46 (1H.d.J=7.8 Hz). 7.74 (1H/s)/7:38 (^^ . • ; . 

J=8,7. 6.6 Hz). 4.66 (1H. m). 4.21 (1H. d J»8.7 Hz). 3.24 (IH. dd. J=5.1, 15 Hz);.3.13'(1H. dd: J«B.4, 15 H2)..1.13 * - * 
,(3H. d. J=6.6Hz). : , 

Elemental analysis (C^iH^3N3O5S0.2H2O} - . ^. 



Calcd. : 


C.43.62; 


H.4.46; 


N.13,87; 


S. 10.59. 


Found '. 


C.43.66; 


H.4.45: 


N.13.73; 


S. 10.39. 



' Example 44 and 45 - process 2 ■ - -■ . x - 

Preparation of cis-L-5-methyl-2-oxo-oxazolfdine-4-ylK;arboriyl-3-(4-thiazolyl)H.-alanyi-L-pro^ (1-10) 

55 

[0083] To a solution of the compound (29) (150 mg, 0.5 mmoQ and N-hydroxysuocinimtde (63 mg, 0.55 mmol) in N. 
N-dimethyHormamide (5 ml) was added OCC (1 14 mg, 0.55 mmoQ under ice-cooling and the resulting mixture was 
stirred for 60 mia Sut)sequently, to the mixture was added L-prolineamide (63 mg. 0.55 mmol) and the resulting nnixture 
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• 5 



was stirred for additional 16h at room temperature. After ttie predpitatton which appeared was filtered off, the filtrate 
was concentrated in vacuo. The residue was dissolved in water and was 8ut)jected to gel filtration column chromatog- 
raphy (MCL GEL CHP-20R 200 ml, eq. MeOH) to give 1 64 mg (82.8 %) of the same compoimd which are synthesized 
in Example 10-3. I. ^ . » 

•■t ' ^ ■ * 

Example 44 and 45 - process 3 ^ - • . _ 



Preparation of cis-L-3-acetoxymethyl-5-methyl-2KWO-oxazorrdine-4-ylH;aitxmyl-^^ 
thyl)-L-proUneamide (1-44) and cis-L-3-acetoxymethyl-5-met^vl-2-oxo-oxazolidlne-4-ylrC^ 
V . nyt-Li3rolineamide(l-4Q !- L ... ... 

[0084] A solution of the compound (1-10) (198 mg. 0.5 mmd) in ethand (1-mI) was added O.l.ml of the solution of 
triethylamine (0.5 mO in ethanol (10 ml) and 37 % formalin (0.13 ml. 1.8 mmol) and the reisufting mixture was heated at 
reflux on oil bath (105 ''C) for 2h. The reaction mixture was concentrated in vacuo. After the residue was dissolved in 
IS pyridine (9 ml), to the mixture was added acetic anhydride (0.9 ml) and was stood for 1 h at room temperature. After tol- 
uene was added to the reaction mixture, the resulting mixture was concentrated in vacuo. The residue was subjected 
to sOica gel column chromatography (chloroform : methanol - 19:1) to give 143 mg of the compound (1-44) and 71 mg 
of the compound (1-45). ..-t, 

20 Exannple 46 

Preparation of cis-L^-acetyl-5-metfiyl-2-oxo-Qxazofidine-4-yl-cart>onyl-3-(4-lhiazolyl)L-alariyl-L'proline (1-46) 

[0085] After the compound (1-10) (125 mg. 0.316 mmol) was dissolved in pyridine (5 mi), to the mixture was added . 
25 acetic anhydride (0.6 ml) and the resuHIng mixture was stood for16 h at room temperature. Additionally, to the mixture 
was added acetic anhydride (0.6 ml) and the resulting mixture was stood fbr2 days at room temperature. After toluene 
was added to the reaction mixture, the mixture was concentrated in vacuo. The residue was subjected to silica gel col- 
umn chromatography (chloroform : mettianol = 19:1) to give 94 mg of the compound (1-46). . 

30 Example 47 

Preparation of ds-L-3-acetaxy-S-methyl-2-pxo-oxazolidine-4-yl-caibonyl-^^ 
:\ boxyamide(l-47) 

: . 35 [0086] - In a manner simitar to that desaibed in the method oT.Example 44 and 45 - 3; after the compound (1-11) (210^ 
mg, 0.5 nrmiol) was hydroxymethylated by treating with 37 %formafin (0.13 mQ and trie 

:corTpound was acetylated by treating with acetic Anhydride - pyridine to give 1 40 mg of the compound (1-47). . ' • o 
'The€UE>overesults were shown in Table 19. - • ^ ' - ' 

40 
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Table 19 " ' " . " . ' 

* O— — f H O , ' 



•••i 15- x. 


Exav 
mple 

. No; V: 


Com- 
■pound ' 
No. 


R3 




X.' 


■■' - NMR- • . . 




44-3 


1.44 


CIIaOAc 


CH2OAC 


CH2 


(CDCLi): 9.02 and 8.97.v (total IH. d. J=2.1 
Hz) .7 47 and 7,36 <1H. d. J=2.1 Hz). 5.31 (IH, 
d. J=n.4 Hz) 5.24 (IH. d. J=10.2 Hz). 6.2C 
(IH. d, J=10.2 Hz). 5.01 (iH. d. J=ll.4 Hz). 
5.00 (IH. t. J=6.9 Hz). 4.80 (IH, m). 4.57 and 
4.55 (total IH. d. J=8.4 Hz). 4.31 (IH. dd. 
;j=4.2. 8.4 Hz). 3.86 (IH. m). 3,42 :(1H. m). 
3,35 (IH. m). 3.20 (iH. dd. J=6.9. 14.7 Hz). 
1.8-2.3 (4H, m), 2.05 (3H, s);2.04 (3H. s). 1.29 
and 1 .24 (total 3H. d. J=6.6 Hz). 


. •• ■ c-.- ■ • u..; 

30 

■ . t . • 


45-3 


1-45 


CH2OAC 


H 


CH2 


(CDsOD): 8:97 and 8.94 (IH, d. J=1.8 Hz), 
7.47 and 7.'39 (total IH. d.; J=1.8 Hz). 5.31 
amd 5.29 (total IH. d, J=11.2 Hz). 5.04 (IH. t, 
J=6.9 Hz). 5.01 and 4.98 (total IH, d, J=U.l 
Hz). 4.80 (IH. m). 4.59 and 4.66 (IH. d. J=a7 
Hz). 4.41 and 4.30 (IH. dd, J=3.9. 8.4 Hz). 
3.87 (IH, m). 3.50 (IH, ni). 3.40 (IH. dd, 
J=14.1, 6,6 Hz). 3.22 (IH. dd. J=6.9. 14.1 Hz), 
1.7-2.3 (4H. m). 2.05 (3H.,6). 1.30 and 1.24 
(total 3H, d. Jf6.6 Hz). . . 




46 


1-46 


Ac 


H 


CH2 


(CD3OD): 8.94 and 8.93 dotal IH. d, J=1.8 
JHz). 7.47 and 7.38 (total IH. d. J=L8 Hz). 
4.97 (IH, t. J6.9Hz). 4.8-4.9 (2H. m). 4.41 and 
4.25 (total IH. dd. J=3.9, 8.7 Hz). 3.85 (IH, 
m), 3.44 (IH, m). 3.39 (IH. dd. J=7.2, 16 Hz). 
3.23 (IH. dd, J=6,9. 15 hz), 2.46 (3H. s). 1.8- 
2.3 (4H. m), 1.2-1,4 (3H. m). 


45 

SO 


47 


1-47 


CH2OAC 


H 


S 


(CD3OD): 8.94 and 8.99 (total IH. d, J=2.1 
Hz). 7.42 and 7.48 (total IH. d. J=2.1 Hz). 
5.32 (IH. d, J=11.4 Hz), 6.13 (IH, t. J=6.9 
Hz). 5-09 (IH. d. J=8.7 Hz). 5.03 (IH. d. 
J=ll.4 Hz), 4.70-4.90 (2H, m). 4.57 (IH. d. 
J=8.7 Hz), 4.48 (IH. d. J=8.7 Hz). 3,43 (IH 
dd, J=6.9. 14.4 Hz). 3.10-3.40 (3H. m), 2.09 
(3H. s). 1.25 and 1.32 (total 3H. d. J=6.6 Hz) I 
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O 



10 



? I — ~i Process 1 ^OCHN.,^,^ x< 

A . • W° 

HCl O \ . ' ^ ^Me 



H O f „ O 

Process 2^ H,N^^ _Pj^cs5^ J^H^ 




20 

Example 48 - process 1 

Preparation of N-(tert-butyloxycarbonyl)^^^ 

25 10087] A solution of N-(tei1-birtyloxycartx)nyl)-3-(4-thlazoly!)-L-alani^ (2.72 d. 10 mmol). L-proline benzyl ester 
hydrochloric acid (2.42 g, 10 mmol), and HOBT (135 mg, 1 mmol) in tetrahydrofuran (60 ml) was added triethylamine 
. (1 .4 ml, 10 mmol) and DCC (2.43 g, 1 1 .8 mmd) and the resulting mixture was stirred for 18 h at room temperature. After 
the precipitation which appeared was filtered off/the filtrate was concentrated In vacuo. The; residue (5.5 g) was sub- 
jectiBd to siKca gel column chromato^aphy with Lobar® column C (Merck inc.) (toluene : acetone s 9:1) to give 4.16 g 

30 of the compound (30). ' . y . 

Exarnple 48 - process 2 . . 

Preparation of 3-(4-thia2olyl)-L-alanyl4jt3roline benzyl ester hydrochloride (32) : . ' 

[0088] To a solution of the compound (30) (3 g, 6.528 rnmoQ in ethyl acetate (10 ml) was added a solution of 4N hydro* 
[ gen chloride in ethyl acetate (33 ml) under ice-cooling and the resulting mixture was slinred for 3h. To the>eaction mix- 
ture was added di ethyl ether and the precipitation which appeared was filtered off to give 2:77 g of compound (32) .This 
compound was used in the next reaction without purification. .y . . 

,40 The oonipounds (31) and (33) are synthesized in amanner similar to that described in the above method. The results 
. were shown in Tat)le 20. 
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Table 20 



'10 



Exa- 
mple , 
No. 


Com- 
pouh 

dNo. 


R9 


RIO 


sail 


la]D 


' :-;:NMR..' • 


48*1 


30 


BOC 


Bzl 




-55.6* 
(c=1.03. 
MeOH, 
23-C) 


(CDCb): 8.75 .and 8.72 (total- 
IH, d, .J=l,8 Hz). 7.35 (5H. m. 
Ph)/T10 and 7.08 (total IH, d. 
J=1.8 Hz). 5.39 (IH. d; j=9 Hz), 
6.19 (IH, d, J=12.4 HzX 6.27^ 
(IH, d. J=12.3 Hz), 4.81 (IH. 
m). 4.58 (IH, dd. J=3.9. 8.4 Hz). 
3.73 and 3.51 (total 2H, m). 
3.26 (IH, dd, J=6.7 Hz, 14.1, 
Hz), 3.02 (IH. dd, J=7.6, 14.1 
Hz), 2.19 (IH, m), 1.97 (3H. m), 
.1.37 (9H. s). 


48-2 


32 


H 


Bzl 


HCl 




(GDaOD): a41. (IH. d, J=1.8 
Hzl 7;68 (IH, d, J=1.8 Hz),; 
5.17 (IH, s). 4.60 (2H, m), 3.75 
(IH. m), 3.45 (3H, m), 2.30 (IH, 
m), 2.00 (3H. m). 




• 31 


BOC 


is6-Pr 




-40.8° 
(c=i.Ol 
6/ '* 
CHQls; 
26*C) 


(CDCls): 8.77 (IH, d. J=2 Hz),: 
7.19 (IH, 6), 5.40 (IH. d. J=8.6= 
Hz). 6.03 (IH, q, J=6.2 Hz),: 
4.83;(1H, m), 4.48 (IH, m), 3.73 
(IH, m), 3.59 (IH. m), 3.32. (IH. 
dd. J=5-2 Hz, 14.4 Hz), 3.04 
(iHi-^dd. J=7.8; 14.4 Hz). 2.20 
(IH. m), 1.97 (3H, m), 136 (9H. 
s). 1.26 (3H. d; J=6.4 Hz). i:22 
(3H, d. J=6.4 Hz). 


49.2 


33 


H 


iso-Pr 


HCl 







H 




so Example 48 - process 3 

Preparation of cis4.-5-methyl-2-oxo-0)cazdidine-4-yl-cart)onyl-3-(4-thia2olyl)-L-alanyl-Li3rdin benzyl ester (1-48) 

(0089J A solution of cis-L-5-mettiyl-2-oxoK)xa2oline-4-cartK)xyBcackJ (316 
55 (249 mg. 2. 1 7 mmol) in N, N<limethyHormamide (5 mQ was addied DCC (448 mg. 2.1 7 mmol) and the resuHihg mixture 
wras stirred for 4h at room temperature. After the precipHation which appeared was filtered off, to the fiftfate was added 
865 mg (2.17 mmol) of the conpound (32) and triethylamine (1.21 ml. a? mmol). The reaction mixture was stirred for 
16h at room temperature After the prectptation which appeared was filtered oH, the filtrate was concentrated in vacua 
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The residue was subjected to gel filtration column chromatography (MCL GEL CHP-20P, 200 ml; aq. MeOH) and to sil- 
ica get column chromatography to give 496 mg of the compound (M8). 

[0090] The compound (1-49) was synthesized in a manner similar to that described in the above method. -The resuHs 
were shown in Table 21 . 

Exan^pleSO ' ' 

Preparation of cis-L-5-nne1hyl-2-oxo-Qxazolidine-4-yl<arbonyl-3-(4-thia^ 

10 [0091 ] A solution of the com(X)und (M8} ( 1 .99 g. 4.09 mmoQ in 50 % aqueous methanol was^added lithium hydroxide 
(a^ mg, 20;45 mmoQ andi the resulting mixture was stirred for 35 min. at rodrii temperature. After .the reaction mixture 
was neutralized by adding 1 N hydrochloric acid (20.4 ml), the resulting mixture was concentrated in vacuo to about half 
i(olume. The aqueous solution was washed with ethyl acetate twice. The aqueous layer was subjected to gel filtration 
column chromatography (MCI GEL CHP-20R 200 ml. aq. MeOH) to give 1.29 g of the corrpound (l-j50)..The result was 

•J5 shown iri Table 21:. ; , -;;V. r,:!^ / , 



20 



25 



30 



40.. 



45 



SO 



6S 
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Table 21 




IS 


Exa. 


Com- 












mple 
No. 


poun 
dNo. 




la]D 


JR(cm'») 


NMRv. ' 


20 
25 


48-3 


1-48 


Bzl 


-55.9*^ 
(c=0.508, 
MeOH. 
26-C) 




(CD30D):.8.93 (IH. d. J=2 Hz), 
7.35 (5H. m, Ph), 7.30 (IH. d, J=2 
Hz), 5.15 (12H. s), 5.11 (IH, m). 
4.90 (IH, m). 4.49 (IH, ml 4.31 
(IH. J=a6 Hz). 3.90 (IH, in), 
3,60 (IH. m), 3.17 (2H, m). 2.25 
(IH, m), 1.97 (3H. m). 1.17 (3H, 
d. J=6.6riz). 


30 


49-3 


1-49 


iso-Pr 


•53.7" 
(c=0.501, 
MeOH, 
25*C) 




(CD3OD):. 8.99 (IH. d, J=2 Hz). 
7.44 (IH, d. J=2 Hz). 5.00 (3H, 
m). 4.40 (IH. m), 4.34 (IH, d, 
J=8.6 Hz), 3.93 (IH, m). 3.66 
(IH. m), 2,30 (IH. m), 2.00 (3H. 
m). 1.28 (6H, t, J=6.2 Hz). 1.20 
(3H. d. J=6.6 Hz). 


35 












(CDaOD): 8.95 (IH. d. J=2.1 Hz), 
7.40 and 7.33 (total IH, d. J=2.1 


40 

45 


50 


1-50 , 


H 


-62.0* 
(c=1.01, 
H2O, 
23-C) 


(KBr) 

3398.3299. 

1749,1636. 

1523.1450, 

1230. 


Hz), 5.09 (IH. dd. J=5.4, 8^4 Hz). 
4.90 (IH, m). 4.42 (IH, dd. J=3,6. 
8,1 Hz), 4.37 and 4.32.(toUl IH, 
d, J=8.7 Hz), 3.91 (IH. m). 3.61 
(IH. m), 3.30 (lH;m). 3.17 (IH. 
dd, J=8.4. 14.7 Hz), 2.25 (IH. m). 
2.01 and 1.83 (total 3H. in). 1.25 
and 1.18 (total 3H, d. J=6.9 Hz). 
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Example 51 * process 1 - 

. Prepaiaton of 4-<N4>enzyloxycarbori^ 

[0092] A solution of N-benzyloxycarbonyl-L-proline (5 g, 20.06 mmol), morpholine (1.92 ml. 20.06 mniol). arid N- 
hydroxysucdnimide (2.31 g, 20.06 mmol) in N, N-dlmethyHomiamide (100 mO was added OCC (4.14 g, 20.06 mifiol) - • 
40 ' and the resulting mixture was stirred for 4h at room terrperature. After the pflidpitation was ffllered off ^ the filtrate was " •' ' 

' cdnceintrated in vacuo. The residue was dissolved in ethyl acetate and the resulting precipitation was filtered off. After • 

the filtrate was wished with dilute hydrochloric acid^ 
- layer was dried over magnesium sulfate and coricentrated in vacuo. The residue was crystallized from the mixed sol* 
vente of ethyl acetate - hexane to give the compound (34) (4.44 a 69.5 %}. ; ^ 

'mp:142-143"C 

[alD«-18.0»(c«1.CHCl3.23»C) • 
IR(CHCl3)cnv1: 1700. 1660, 1420. 

NMR(CDa3): 7.35(SH. m). 5.12 (2H, m), 4.59 and 4.70 (total 1H. dd. J=3.6. 8.4 Hz), 3.20-3.90 (10H. m). 1.80-2.30 
so (4H, m). . 
Elemental analysis (C17H22N2O4) 



55 



Calcd. : 


0.64.13; 


H.6.96; 


N.8.80. 


Found : 


C.53.99: 


H.6.94: 


N.8.81. 
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Exanple 51 • process 2 



Preparation of 4-L-prolyl-mprpholine p-toluensultonate (35) 



pmZ] A solution of the compound (35) (3.6 g. 11, 31 mmol) in methanol (50,m!) - water (10 ml) was hydrogehated - 
using 5 % Pd/C (1 .6 9) and p-loluenesulfbnic add (2. 1 5 g, 11 .3 1 mmol) fbr 3h.at room temperature. The catalyst was 
fiftered off and the fOtrate was a)ncentrated in vacuo to obtain the compound • 

mp:130-13rC 

NMR(CD3O0) : 7.70 (2H. m). 7.24 (2H. m). 4.65 (IK dd, J=6.2, 8.4 Hz). 3.20^.80 (.1 OH. m); 1.80-2:60 r4H: m) 
2.37(3H.s), ... . ; .V. " 

Elemenlal analysis ■(Ci6H24N205S) • . , 



J5 . 



SS 



30 



Calod. : 


C.53.92: 


H,6.79; 


N.7.86; 


S,9.00. 


Found : 


C.53.91; 


H6.73: 


N.7.97; 


S.8.99. 



20 Example 51 - process 3 

Preparation of 4^N-(N-(tert-butoxycar»wnyl)-3-(4-theiazoIyl)-L-alanyf}-L-pro^ • * . . . 

[0094] In a manner similar to that descn*bed in the method of synthesis of the'compound (34), the compound (35) (2.7 
g, 7.57 mmol) was condensed with N-(tert-txitoxycarbonyl)-3-(4-thia2olyO-L-alanine (2.03 g. 7.57 mmoO in the pres- 
ence of HOBT (200 mg, 1 .498 mmol), triethylamine (2.1 ml. 14.98 mmol), and DGG (1 :55 g. 7.49 mmoQ in N. N-dimeth-. 
yMormamide. The product was subjected to silica gel column chromatography (chlorofbmn : methanol ^ 50:1) to give the 
confound (36) (2.23 g, 67.1%). 

lalo = -23. r (c=0.91 , CHCI3. 25''C) 
IR(CHCl3)cm-'': 3433, 1707. 1644, 1501. 1441. 1232. 1167, 1115. • : 

NMR(CDCl3) : 8.76 (1H. d. J=2 Hz). 7.21 (1H, d. J-2 Hz). 5.46 (IH. d J-9 Hz), 4.83 (2H. m), 3.40-4.00 (10H. m), 
3.35 (IH. dd. J=5. 14.6 Hz). 3,08 (IH. dd, Jn7.8, 14.6 Hz), 1.70-2.30 (4H, m). 1.37 (9H, s):'- - 
Elemental analysis (C20H30N4O5S O.5H2O) ^ : 

35 



► » :» » • 



45 



SO 



SS 



Calod. : 


C,53:67; 


H.6.98; 


N.12.52: 


S,7.1€; 


. /ound : 


C.53.71 ■ 


' H.7 P7;, 


N,12,34; 


S,7.17.. 



. Exanple 51.,-. process 4. •■ -..^"J:* .'^r^-/ .-,'Cv. : ... / 

Preparation of 4^^^3-{4-tf^iazolyl)-L-^^ ' . . : . . s . . , 

[0095] To a solution of the compound (36) (1.5 q. 3.42 mmol) in ethyl acetate (17 ml) was added a solution of 4N 
hydrochloric acid in ethyl acetate (1 7 ml) under ice-cooling and the resulting mixture was stirred for 3h at the same tem- 
perature with stinrlng. The precipitation which appeared was filtered off and washed with ethyl acetate to give the com- 
pouml (37) (1.33 0.94.4%). :^ . 

Mo = -39. r (c=1 . MeOH, 25'»C) 

IR(CHCl3)cm-^ : 3429. 1741, 1654. 1610. 1465, 1370. 1238. 1111. ' ' .a . • 

NMRCCDaOD) 9.86 (IH, d. J=2 Hz). 8.06 (IH, d. J«2 Hz). 4.98 (IH. dd. J=6.0. 8.4 Hz), 4.76 (IH t J=5 4 Hz) 
3.40-4.00 (12H. m). 1 .80-2.40 (4H. m). • » * = ■ ' 
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Example 51 - process 5 * 

Prepamtion of 4-[N-{N-(d8-L-6-methyl-2-oxD-oaxzolidine^-yl-carbonyl)-^ 
51) 

' -J' [0096] : In a manner similar 1o that described in the method of synthesis of the cornpourxi (34). cis-L-5-meihyl-2^o- ^ 

dxazoOdine-4-cafbbxyfic acid (300 hifl. 2.07 riimol) was condensed with the oonpoiind (37) (850 mg. 2.07 rmiibl) in the ' v . 
presence of N-hydroxysucdnimide (240 mg, 2.07 mmoQ. DCC (470 mg. 2.28 mmol)rand triethyflTmine (1.16 ml. 8.28 ' 
nmol) in N. N^fimetfiytfonriamide to give 560 mg of the compou^^ 




20 



25 Example 52 



Preparation of cis-L^methyl-2-oxoH«azolidine^-yl-carbonyl-3-( (|. „ . 

52) " 

30 [0097] In a manner similar to that described in the method of synthesis of the c»rn|xjund (34)/ the conpound (1-50) 
(300 mg. 0.76 mmol) was condensed with tieirt-butylamine (110 mg. 1 .52 mmol) In the presence off N-hydrojo^sUcdnlm- 
ide,(87 mg, 0.76 mmol) and DCC (170 mg. 0.84 mmoO in N. N-dimethylfbmnamide to give 210 mg of the cohround (I- 
■ • . 52). ■ ■ =. 

10098] In the manner to that descrbed in the dbove method, the compound (1^53) wa^ * : . * 

35 The alXM/e results were shown in Table 22. ? . - 
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Table 22 



•10 




IS 



20 



25 



•30- 



35 



45 



Exa- 
mple 
No. 


Com- 
poun 
d No. 


R13 




" NMR' ■ • ; 


51-5 


1-51 


ss 

$S~N O 
<< \ / 


-56.9* 
{c=0.508, 
MeOH, 
26'C) 


(CD30D): 8.94 and 8.9S (total IH, 
d. J2 Hz). 7,32 and 7.42 (total IH, d, 
J=2 Hz), 5.09 (IH, dd, J=4.6, 9.4 
Hz), 4.70-5.00 (2H. m), 4.30 and 

4.10 (lOH, m), 3.38 (IH, dd/ J=4.6, 
16 Hz), 3.15 (IH, dd, J=9.4. 15 Hz), 
1.60-2.40 (4H, m). 1.17 and 1.21 
(total 3H, d, J=6.6 Hz). 


62 . 


.1-52 . 


t-BuNH 


.53,7* 
(c=0.501, 
MeOH. 
26'C) 


(CD3OD): 8.95 and 8,97 (total IH, d. 
J=1.8 Hz). 7.67 and .7.71 (total IH, 
s); 7.34 and 7.42 (total IH, d, J=1.8 
Hz), 5.06 (IH, dd. J=5.4, 8.1 Hz). 
4.90 (IH, m), 4.34 (IH, t, J=8.7 Hz). 
4.31 (IH. d; J=8.7 Hz). 3.60.3.9i 
(2H. m). 3.37 (IH dd. J=5.4, 15.3 
Hz), 3.19 (IH, dd. J=8.1, 15.3 Hz), 
1.70-2.30 (4H. m). 1.33 (9H. s), 1.18 
and 1.25 (total 3H. d. J6.3 Hz) 


53 


1-63 


n-PenNH 


-52.0^ 
{c=1.01, 
H2O, 23*C) 


(CD3OD): 8.97 (IH, d.: J=2.1 Hz). 
7.35 and 7.44 (total IH. d. J=2,l 
Hz), 5.00 (IH. t, J=:6.9 Hz), 4.91 
(IH. m). 4.37 (IH, dd. J=4.^, 10.5 
Hz), 4.33 and 4.'35 (total IH. d, J=9 
Hz). 3.87 (IH, m). 3.30-3.60 (5H, m). 
1.70-2.30 (4H, m), 1,51 (2H, m). 1.31 
(4H: m). 1,20 and 1.26 (total 3H, d, 
J=6.6 Hz). 0.90 (3H. t. J=6.9 Hz). 
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Process 

^N" ^COOH 
BOC 



10 



IS . . 




'^Py''^-^'' ^^^^ 

" O Me O ' ' 

CFjCObH ■ O 




20 



V 

O 



30. 



Example 64 - proce&8 1 > 
Preparation of N-(tert-butQxycart3onyl)-L-prx}lin6 5-methyl-2-oxci-1.3-dloxolerte-4-ylmelhyt ester (38) 



: [0099] A solution of 4-hydroxymethyl-5-methyi-2-Qxo-1.3-dioxoIene (651 mg, 5 mmoi) which was synthesized in 
accordance with the method described in Synthetic Commun.. 22, 1277 (1992). tert-butyloxycarbonyl-L^prolihe (1,07 g, 
.35 5 mmoi). and 4<iimethylaminopyridine (61 mg. 0.5 mmd} in THF (20 ml) was added DCC (1.14 gl 5.5 mmoi) and the 
resulting mixture was stirred for 16h at room temperature. After the predpitation which appeared was filtered off, the 
filtrate was concentrated in vacuo. The residue was subjected to silica gel column chromatography (hexane : acetone 
= 4:1) to give the compound (38) (1.33 g. 81^). 



><o . NMR(CDCl3) : 4.8-5.0 (2H. m). 4.2-4.4 (1H;m). 3.3-3.6 (2H, m), 2.19 and 2.17 (total 3H. s)i 1.93 {2H;*m); 1:66 (2N ' 
m). 1.45-1.39 (9H,s). i : 

.;.Bcaniple 54 -process 2 'V-^^ 

45 Preparation of Li3roline5-methyl-2-axo-1.3-dk3xd . -^-A:.- • 

; tdlOO] trrfludroacetic acid (2.5 ml) was added to the compound (38) (360 mg, 1 .1'nrimol) under ice^OToling and the . • 
resulting mixture was stood tor 45 min. To the reaction mixture was added toluene and the mixture was concentrated Iri 
vacuo to give 490 mg of the compound (39). This compound yuas used In the next ruction without purification. * 



so 



NMR(CDCl3): 503 (1H. d. J-14.1 Hz). 4.97 (1H. d, J«14.1 Hz). 4.53 (1H. m). 3,52 (2H. m). 2.51' (1H. m), 2.18 (3H. 
s).2,18(3Ks). 
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Exanr^le 54 • process 3 ^ . . 

Preparation of ds-L-5-methyl-2-oxo-oxazolidine-4-yl-cart)onyl-3^4-thiazdyl)-L-alarTyl-^ S-methyl-L-proline 5- ' 
methyl-2-oxo-1.3-dioxolene-4-ylmethyl ester (1-54) \ ■ * . 

[0101] In a manner similar to that descrtoed In the synthetic method of the compound (34), the compound (29^(299 :C 
mg, 1 mrtiol) was condensed with the compound (39) (130 mg, 0.76 mmoq*in the-preisence of N-hyctocysucGirnmide*-'' 
(127 mg. 1.1 mmd). DCC (227 mg. 1.1 mmol), and triethylamine (0.56 ml. 4 mmol) in NrN^&tiefhyltbrmamide lo ^jiVe* 
162 mg (30 %) of the compound (1-54). The chemical formula was shown below. >. . * . 



10 



15 




Md = -S6.2<> (0=0.502, H2O. 2&'C). 

NMR(CD30D) : 8.97 and 8.96 (total 1H. d. J-2.1 Hz). 7.39 and 7.32 (total IH. d. J=2.1 Hz). 5.09 (1H, m), 4;96 (2K 
6). 4.90 (IK m). 4.46 (t IK m). 4.31(1H. t, Jo8.7 Hz). 3.92 (IK m), 3.61 (IK m). 3.29 (iK dd. J=5.4, 14 7 Hz), 
3.16 (1H. dd. J=8.4. 14.7 Hz). 2.27 (1H. m). 2.17 (3H. s), 2.00 (3H. m). 1.23 and 1.18 (total 3K d. J=6.6 Hz).~ 
30 Elemental analysis (C2iH24N40gS 1.1 HgO) ~i ^ * - ^ . - : 



Calcd. : 


C. 47:74; 


H.5.00;- 


N. 10.60; 


S.6.07 


Found : 


0.47 78: 


K5.04; 


.n;io.67: 


.8.5:97: 



.45 



SO 



J 1 



N CN 
H 

p-TsOH , ,. .., A 



CN 



CFaCbOHO . . ; q ^^Me ^. 



* " CN 
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Example 55 - process 1 

!t. Preparation of N-(tert?butoxycarbonyl)-3H4-1hiazolyq-L-alariyh2S<;yanopyr^ (40) t v r ^ 

5 [0102] 2S-C/anopyrrolidine p-toluenesutfbnate (440 mg. 1.62 mmol) which was synthesized in accordance with' 
. Bioorg. Med. Chem^rLett; 6. 1163 (1996) was condensed with N-(tert4>utd«ycart3bnyO'3-(4-th}az6)yl)-L-alanine (440 
mQ, 1 .62 mnvM) in the presence of N-hydroxysucdnimide (190 mg, 1 .62 mmdl), DGC (370 nfig,v1/78 htrnoi). and triethyl- 
. f aniine (0.46 ml. 3i24inmol) to give 180 ing (31.5%) of the compound (40). c. ^ - ^ a 

10 [aJo = -37.2<» (c=0.603. CHCb, 26«Q . ;v^^^^ : - - ; 

IR(Nuiol)cm-^ : 2246. 1697. 1645, 1162. * > '^^ - '^'^ • 

.NMR{CDCl3) : 8.79 (1H, d. J=2 Hz). 7.15 (1H. d, J=2 Hz), 5.41 (1H. d. J=8.2 Hz), 4.79 (IH. dd. J«7, 8.2 Hz). 4.72 
(1H. dd. J=3.6. 6.9 Hz). 3.62 (IH, m). 3.35 (IN. m). 3.22 (2H. d. J=7 Hz). 1.90-2.3 (4H; m)r 1:40(9K. S). / ' 
Elemental analysis (CieH22N403S) ■ 

IS 



20 



25 



30 



4S 



60 



Calcd. : 


C,54.84; 


H,6.33: 


N.15.99; 


S.9.15. 


Found : 


C.54!64: 


H.6.30: 


N.15.80; 


8.8.95. 



Example 55 • process 2 

Preparation of 3-(4-thiazdyl)-L-alanyl-2(S)-cyanopyrrolidine trifluoroacetate (41) 

[0103] Trifluoroacetic add (5 ml) was added to the compound (40) (500 mg; 1.43 mmol) under ice-cobling and the 
resulting mixture was stirred for 90 min. Toluene was added to the reaction mixture and the mixture was concentrated 
in vacuo to give 970 mg of the compound (41). This compound was used in the next reaction without fwrificatiba 

NMR(CDGl3) : 8.85 (1 H, d. J=2 Hz). 7.31 (1 H. d. J=2 Hz), 4.78 (1 H; dd. J-4.8; 6.6 Hz). 4.62 (1 H. t. J=r6.6 Hz). 3.10- 
3.70 (4H,m), 1.80-2.3 {4H.m). ' ' 



Example 55 - process 3 

35 Preparation of cis-L-5:nfielhyl-2-oxo-oxazplidine-4-yl-cart5onyl-3-(4-thiazolyl)-Lr^^ (1-55) 

[01 04] In a manner snnilar to that described in the synthetic method of the compound (34). cis-L-5-methyl-2-oxo-oxa- 
zolidine-4-carboxylic acid (210 mg, 1.43 mmol) was condensed with the confound (41) (970 mg. 1'43 mmol) in the 
presence of N-hywIroxysuocinimide (160 mg, 1.43 mmol). DCC (320 mg, 1.57 mitiol), and triethylamine (0.6 ml. 4.29 
40 mmol) in N. N-dimethyHbrmamlde to 330 mg of compound ((-55). The result w&s shown in Table 23. ' ' : ^ 



O < H 



CH2OH 



Exanple 56 

55 Preparation of ds-L-5-methyl-2-Qxo-0Kazolidine-4-yt-carbonyl-3-(4-thiazolyi)-L-alanyl^-i3rdinol (1-56) 

[0105] In a manner simitar to that descrtoed in the synthetic method of the compound of (34). the compound of (29) 
(299 mg. 1 mmol) was condensed with L-prolinol (101 mg. 1 mnul) in the presence off N-hydroxysuodnimide (127 nig. 
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1.1 mmol), DCC (227 mg, 1.1 mmol). and triethylamlne (0.15 ml. 1.1 mmol) in N-dimethylformamide to give 162'fng 
of the con[v>ound (1-56). The resUt was shown in Table 23. i 




IS 





Exa- 


Com- 








20 


mple 
No. 


poun 
dNo. 


R14 


la]D 


NMR 


2S 


55-3 

V 


1-55 


•CN . 


-35.0* 
(c=1.007, 
MeOH, 
25-C) 


(CD3OD): 8.98 (IH. d. J=2 Hz). 7.35 (IH. 
d, J=2.1 Hz), 4.90-5.00 (2H. m), 4.70 <1H. 
dd. J=a 3.6 Hz), 4.34 (IH. d, J=8.4 Hz). 
3.77 (IH. m). 3.43 (IH, m). 3;30 (IH, m). 
3.24 (IH. dd. J=7.2, 14.1 Hz), 2.10 (4H. 
m), 1.23 (3H. d, J=6,3 Hz). 


■ ao " 


56 


1-56 


-CH2OH 

' • . • ■ "* 


-10.7** 
(c=0.606, 
H2O. 26-C) 


(CD3(i)D): 8.98 and 8.95 (total IH/ d. J=2.1 
Hz), 7.36 and 7.35 (IH, d, J=2.1 Hz), 6.21 
and 5.06 (IH, t, J=7.5 Hz). 4.91 (IH, m), 
4.37 and 4.35 (total IH. d. J=8.7 Hz), 4.06 
(IH, m), 3.7.3.9 (iHr m), 3.51 (IH, dd, 
J=3.9, 10.8 Hz), 3.43 (IH. dd, J=6.3, 10.8 
Hz). 3.40 (IH, m). 3.25 (2H, m\ 1.6-2.0 
(4H. m)..1.25 and 1.22 (total 3H, d, J=6:3 
Hz). I 




so 



ss 
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BOCHN^CPQH . HgN^COOH . 

i Proces s 1_ = Process 2 

S^N 42 



to 



>5 



20 



25 



HgN^COdCHPhg 



Process 3 




Process 4 





COOH Process 5 



o— r ^ O 
1-57 Me 



'30 Exanple 57 • process 1 . : . , . 

Preparation of 3-(4-thiazolyO-L-alanlne p-toluenesulfonate (43^ * 

[0106] JriHiupToaceAic aad (80 ml) was added to N-(tert-biitoxycarbonyI)-3-<4-thia26lyl)-L^lanine (42, 21.79 gi 80 ' 
36 mmpl) which was synthesized in accordance wnth the method described in the literature (Synth. Commun.. 20, 3507/ 
(1990)) and the resulting mixture was stirred for 2h under ice-cooling. Subsequently, to the mixture was added p-to)ue* 
nesulfonic acid hydrate (15.22 g, 80 mmd) and the resulting mixture was stiri'ed for 30 min: at room terfiperature. The 
reaction mixture was concentrated in vacuo. To the residue was added water and methanol, and excess triftuoroacetic 
acid was removed by concentrating in vacuo To the residue was added diethyl ether and the precipitation which 
40 appeared was filtered off to give 29.8 g (qualitative) of the compound (43). •■\ -^' -. r '^i^^ -ry ,^ ./. •: . . . 

NMFKCDsOD) : 9.01 (1 d. J»:1 .8 H2}, 7.70 (2H. m), 7.46 (1 H. d, J^l .8 Hz). 7.23 (2H. m)» 4.38 (1 H. dd, J^A.B and 
7.6 Hz). 3.45 (2H. m). 2.37 (3K s). 

45 Exanple 57 • process 2 . - . 

Fh^eparation of 3-(4-thlazdyl)-L-alahir)e dipheriylmethylest^^ •J-' " o*. - 

[0107] To a solution of 36.85 g of the compound (43) (1 12.8 mmol) in ethanoi (200 ml) - THF (600 ml) was added 
so diphenyldiazomelhane (39 g. 201 mmol) Gttte by tittle over 30 min. at room terrperature with stirring. After the reaction 
mixture was stirred for 1 h at room temperature, to the mixture was added diphenytdiazomethane (10 g. 51 .5 mmol) and 
the f esuttofig mixture was stirred for 1 h. To the reaction mixture was added acetlc acid (0. 1 ml) for quenching the excess 
reagent and the mixture was concentrated in vacua The residue (92 g) was crystallized by adding ether (1 L) to give 
49.05g (96.1%) of the compound (44). ■ 



ss 



mp: 139 -140-0 

laJo = •34.r> (c^1 .006. CHCI3. 23^0) 

IR(KBr)cm-^: 1753. 1602. 1512. 1496. 1260. 1224. 1171. 1124. 1036. 1012. 
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NMRCCDgOD) : 8.92 (IH, d. J=2 Hz). 7.70 (2H. m). 7.2-74 (13H. m). 6.91 (1H. s). 4.62 (IN, I J=5.8 Hz). 3.47 (2H, 
d. J=5.8 Hz). 2.36 (3H. s). 

Elemental analysis (C26H26N205S2) . ^ 



10 



20 



25 



30 



Calcd. : 


a6i.16; 


H,5.13; 


N.5.49; 


S.I 2.56. 


- .« ■ 


Found : 


C.61.14; 


H.5.32: 


N.5.41; 


S.I 2.46. 





Example 57 - process 3 



Preparation of cis-L-5-methyl-2-oxo-bxazolidine-4-yl-cartx>nyl-3-{4-thia2olyl)-L-alanine diphenylmethyl estier (45) ' 

[0108] A solution of 13.95 g (96.14 mmol) of cis-L-5-methyl-2-oxo-oxaz6lidine-4-cart>oxylic acid. 49:09 g (96.14 mmol) 
of the compound (44). 2.6 g (19.23 mmol) of N-hydroxybenzotriazole. and 14.1 ml (101 mmol) of triethylamine In THF- 
(1 L) was added DCC (20.83 g. 101 mmoQ under icesxjoling. After the mixture was stirred for 10 min. at the same terri- 
perature. the ice-cooling bath was removed and the reaction mixture was stirred for 20h'at room teitv)erature. After the " 
precipitation which appeared was filtered off, the filtrate was concentrated in vacuo to give oily residue (82.7 g). The*, 
reside was dissolved In ethyl acetate (700 ml) with healing and the precipitation which appeared was filtered off. The 
filtrate was washed with sodium cartx>nate aq. and water. After methanol (20 nrd) was added to the organic layer, the 
organic layer was dried over magnesium suKate and concentrated in vacua The precipitated crystal was f iKer^ off and • 
washed with ethyl acetate-ether (2:3) to give 35.69 g (79.8 %) of the compound (45). After the mother liquor was con- 
centrated in vacuo, the residue was crystallized from ethyl acetate - ether to give 2.62 g (5.9 %) of the compound (45), ^ 

mp: 176'177'C : 

taJo = -39.2- (0=1.007, CHCl3.24'»C) :;.-.:..•>,. 

IR{KBr)cm'^ : 1739. 1681. 1508, 1453, 1386. 1237. 1193. 1089. • 

NMR(CDCl3) : 8.71(1H. d. J=1.8 Hz). 8.18 (IH. d. J=7.8 Hz), 7.2-7.4 (10H. m). 6.82 (IH. s). 6.66 (IH, d, J=1:8 Hz), 

5.79 (1 H; s). 5:12 (IH. m)i 4.94 (IH. m), 4.35 (IH. dd. J=1.8 and 9.0 Hz). 3.40 (IH, dd. J=5.7 and 15 Hz), 3.29 (IH, 

dd, J«4.5 and 15 Hz). 1.27 (3H. d. Jo6.3 Hz). . - v, . 

Elemental analysis (C24N23N30sS) . • . ' * . 



so 



Calcd;: 


0.61.92; 




N.9.03; 


S.6.89. 


Found : 


C,61.95:; 


•H;5v§^- 


N.a94: 


S.6.62. 













'40, Example 57 .-process 4 • i .- r- -/r / -rr- .. • - ^. , , f 

; . Preparation d.cis-L-5-methyl-2-oxo-oxazolidine*4-yl-ca^ . j : ) - : -^..r 

[0109] Anisole (240 ml) and trifiuoroacetic add (120 ml) was added to 41.24-^ (88;59 mmol) of thti compound (45) 
.45 under ice-cooling and the resulting mixture was stirred for 15 mia After the cooling bath was removed.^the mixture was*: 
stirred for 2.5h at room tenr^^erature. The reaction mixture was concentrated in vacuo to give oily residue. To the residue^ 
«as added.ether (500 ml) and the precipitation which appeared was filtered off as powder The powder was dissolved ' 
in water (50 ml) • methanol (300 ml) with heating and the precipitation which appeared was filtered off.'The filtrate was 
concentrated in vacuo. To the residue was added the seed crystal and methanol and the resulting mixture was stood^ 
for 3 days at room temperature. The precipitated crystal was filtered off to give 14.89 g (56.1 %) of the corr^und (46). 
The mother fiquor was concentrated in vacuo and the residue was crystallized from methanol - ether to give 10.3 g (36 ' 
%) of the cornpound (46). ^ ^? . Uk 

mp :214-215*'C 

55 lR(KBr)cm^ : 1753. 1707, 1655, 1548. 1529. 1409. 1343. 1264, 1236. 1102. 1092. 

NMR(DMS0<I6) : 9,02 (IN. d. J«1.8 Hz), 8.46 (IN, d. J«7,8 Hz). 7.74(1H. s). 7.38 (IH. d. J=:1 8 Hz), 4.77 (IH, dq. 
J=6.6 and 8.7 Hz). 4.66 (IH. m). 4.21 (IH, d. J=8.7 Hz). 3.24 (IH. dd, J-5.1 and IS Hz). 3.13 (IH. dd. Jo8.4 and 
15 Hz). 1.13 (3H, d, JcS.e Hz). 
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Elemental analysis (C^iH^sNaOsS) 



Calcd. : 


C,44.14; 


H.4.38: 


N.14.04; 


S,10.71. 


■Found : 


C,43.94: 


H.4.478; 


N.14.09; 


S.I 0.58. 



Example 57 • process 5 >: . . . ... 

Preparation of cis-L-5-methyl-2-oxo-oxa2olidine-4-yi<af1x)nyl-3-(4-th^^ 

fOlipj (Method A) To a suspension of 12^1 (40.48 mM) of the compound (4iB) and N4iydr6xysu<^ g. ' • ' 

40.48 mM) in THF (242 mO was added DCC (8.35 9. 40.48 mM) under ice-codlng a^^ 
75 rfor 30 min. The coofingteth was removed and the reaction mix^ • < 

To a suspension of {R)-{+)-2-methyl|vrroli(fine hydrochloride (5.42 g) which wais synthesized in accordance with the 
i ■ ; > method descn*bed in the literature (Tetrahedron. 27, 2599 (1971)) and triethylamine (8 46 rril, 60;72 mM) in tHF (121 ' 
' - . :.„> :ml) was added:the solution containing^N^ : - ■ 

reaction.mlxture.w^ stirred for additional 15h. After the precipitation which appeared was filtered ^jff. the filtrate was -^^ -^^^ 
20 concentrated in vacuo. The residue (24.6 g) was subjected to gel filtration column chromatography (MCI Gel CHP-20P, 

600 ml). The fractions eluting with 40% aqueous methanol were collected to give 8.87 g of the crude compound (1-57). 

After the crude compound was subjected to silica gel column chromatography (Chloroform' - methanol), the purified 

compound was freeze-dried to give 5.37 g (35.7%) of the compound (1-57). 

25 mp:192094'»C 

[a]D»-1.9°(c=1.005, HgO, 25'*C) , , . 

IR(KBr)cm-V: 1755. 1675. 1625. 1541, 1516. 1448. 1232, 1097. % 
NMR(C03OD):8.97(1Ht.J-2.1 Hz). 7.34(1H.tJ«2.1 Hz),5.19ahdS.04:(t6tal1H/4^ 
dq^ J«^.6 and 8.7 >^z). 4.36 and 4^ (1H. d. J««.7 Hz). 4.07 and 3.92 (totaii 1H, each ^^^^^^ 
-30 *i ; m)r3.22(2H.m); ^5-2.0(4H;m). 1.28 and 1;22 (total 3H, each d-J=6.6 Hz)/i .^^ ^ * 

-Hz), ■ . .-- ■ 

Elemental analysis (C16H22N4O4S H2O) ; .: ?/ .v. 



Calcd.: 


9,49,99; 


H.6.29;. 


N.I 4.57; 


S.8.34. 


Fourvl : 


C.49.99; 


H.6.2g: 


N.14.79; 


S.8.36. 



40 I0111I (Method B) To a solution of 1 0 g (33.41 nrw!) of the compound (46) and N-hydfoxyisucciriimide (4.04 g, ^ 

mM) in DMF (45 ml) - THF (360 mt) was added DCC (7.24 g, 35.08 mM) under ice-cooling and the resulting mixture • ^ 
. was stirred for 4h. To this reaction mixture was added a solution of (R)-(-K)^2-nriethylpynfOlidine p^tdum ^ ■ " 

g)wNch was synthesized in accordance vtfith the method described in the meratw^ . 
and triettvlamine (9.32.ml. 66.82 mmoO in THF (11 ml) under fc^^ 

45 ■■ same temperature.^the cooling bath was removed and the mixture was stirred for 48 h, -After the precipitation whIchV ^ " * ^ • • 
appeared was fiMeredoffi the filtrate was concentrated in vacuo. The residue (38 g^ ' 
' ' the precipitation which appeared was fBtered off. The filtrate was subjected to ger c6lumn chrdmatt^gfajshy (MCI Qel ' ** * 

CHP-20P, 600 mO. The fractions eluting with 40 % aqueous methanol were collected and crystallized from water to give * . . • 
6.94 g (56.7%) of the sanfB compound (1-56) that the compound had been synthesized in Method A. • 
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• 30 - Example 58 - process 1 * .• J? ' : • . • . • / ■• t • • . 

. Preparation of 3K4-thtazolyt)-DL-alanin8 p-toluenesulfonate (48) « 

[0112] 17.16 g (70 mmol) of 3-(4-Thiazolyl)-DL-alanine hydrochloride (47) was dissolved in purHied water (100 ml) . 
35 and the resulting mixture was adsorbed on Ion exchange resin AmberWe IR-120 B {Organo inc.) (120 ml. TyperH) col- - ? ^ 
umn. The column wais washed. with water and the fractions eluting with ammonia water to yield the free base of the com- - 
pound (47) (1 1.04 g). 

NMRCDjO): 8.98 (1H. d. J=1.8 Hz). 7.42 (1H. d J=1.8 Hz). 4.08 (1H. dd. J»4.8 and 7.8 Hz). 3.45 (1H dd g»4'8 
..4<?. .r: ,andl5.3 Hz).3.33(1H,dd.J=:7.8and15.3Hz). . v - -t ;. _ , ;a - j , ;1 : . 

I'. i -10113]:. Afterthe free base (11.04 g) was suspended In. waten (50 ml)/to me. suspe^^^ a solution of p- . : • ? 

: . tolueriesutfonic acid hydrate (12. 19 g) in water (50 ml). The. mixture was concentrated in vacuo to give syrupy residue 
. (24,43 g). To the residue was added methanol (10 irt) and ether (300 ml) and:tt)e precipitated crystal; was filtered off to 
45 .give 21 .84 9,(98:9%) of the compound (48). . , • - . v v .. , ;. 

. ' •• " ^- . O . ^.x-;*: . . ^ • 

> NMR(Cp3OP) :9.00(lH.,d.J=2.1 Hz);7.71 (2H. m). 7.46 (IH J=^.1 Hz); 7.23 (2H m); 4.37(1 H. dd. Jo^^^ 
,::^T.: 7.5 Hz). 3.50 (1H.dd.J=4.5 and 15.9 Hz). 3.38 (1H.dd.J=7,5and.16,9 Hz^^ . - 

50 Example 58 - process 2 , ^ 

Preparation of 3-(4-thiazolyO-OL-alanine diphenylmethyl ester p-toluenesulfonate (49) * • a - . ? 

10114] After 21.84 g (123,6 mmol) of the compound (48) was dissolved in ethand (200 ml) and THF (100 ml)'with 
55 heating, to the solution was added diphenyldiazomethane (24 g, 123.6 mmol) under ice-cooling over 35 min. litUe by 
little. The cooling bath was removed and the mixture was stirred for 1 h at room temperature. To the reaction mixture was * 
added acetic acid (0.1 ml) for quenching the excess reagent and the mixture was concentrated in vacuo. The residue 
was crystallized from ether and ethanol to yield 31.63 g (97.7%) of the compound (49). 
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mp : 148-1 49*C 

IR(KBr)cm-^ : 1755. 1607. 1516. 1493. 1216. 1202. 1181. 1125, 1088, 1066. 1036. 101^ 

NMRiCDaOD): 8.92 (1H. d, J=2.1 Hz), 7.70 (2H, m), 7.2-7.4 (13H. m). 6.91 (1H. s), 4.62 (IH. t. J=6 Hz); 3.47 (2H 
d. J=6 Hz). 2.36 (3H. s). ^ \ 
5 , Elemental analysis ,(C26N26N2^5S2) - ■ . 



Calcd. : 


C,61.16; 


H.6.13; 


N.5.49; 


S. 12.56, 


Found : 


C.60.96: 


K5.06: 


N.5.45; 


S.12.40- 



Example 58 - process 3 - - . r . , 

16 Preparation of cis-L-5rmethyi-2K»co-oxazolkJine-4-yl-caibonyl-3-(4-ttiia2olyl)-L-.ate^^ ester (45) and - • - ^ * ^ 
ci8-L-5-rTiethyl-2-(wo-oxazolMine^-carbpnyl-3-(4*thiazolyl)-D-^^ : - . 

[0115] In a nrianner similar to that described in the above process 3, ds-L-i5-m^ ' ^ • 

;. : (8, 1 4 g, 56.07 iiinwO vwas condenssd witli 28.63 g ^(^^^ . - <^ A. 

20 mmol) in the presence of N-hydroxybenzotriazole (1 .52 g. 1 1 ,21 mmol) and Irielhylamine (8.21 ml. 58.87 mmd) in the 
mixeci solvents of DMF (100 ml) - THF (580 ml). After the precipitation wrtch appeared was filtered off, the filtrate was 
conc^rated in vacuo. The residue was dissolved in ethyl acetate (400 ml) with heating and the precipitation which • ' 
appeared was filtered off: The filtrate was washed with sodium cailDonate aq'. and water. After the ethyl acetate layer 
was stood overnight and the precipitated crystal was filtered off, the crystal was recrystallized from (ethyl acetate - meth- 
25 and to give 4.6 g (17.6%) of the compound (50). 



mp : 203-204*^0 

(alD = +27.5Mc=1. DMF,22«C) ' 

lR(KBr)cm-^: 1754, 1738. 1664. 1523. 1381, 1228. 1207. 1171. 1100, 
30 NMR{DMSO-d6) : 9.02 (IH, d. J=1.8 Hz). 8.67 (IH. d. J»7.8 Hz). 7.82 (IH; s). 7.2-7.4 (IH.'rn); 6.79 (IH. s), 

5.00(1H. m), 4.68 (IH. m). 4.19 (IH. d, J=8.4 Hz). 3,2-3.4 (IH, m), 3.16 (IH. dd, J=9.3 arid 14:4 Hz). 0.81(3H. d. 
Jo6.3Hz). 

Elemental analysis (C24H23N3O5S) 



Calcd.: 


C,61.92; 


H.4.98; 


N.9.03: 


a6.89. 


Found : 


C.61.60; 


H.5.04; 


, N.9.22: 


S.6,96. 



10116] The mother liquor which was Obtained by collecting the crystals Was concentrated in V ^» • - 

:> : crystal vvas filtered off to give 17.26 g (76.1 %) of the ntixture of the <»nfipb^^^ ^ (45). the mixture v^s 'crys- • • • 
. u tallized.from methanol T.ethyl accte of the conpound(50)^^ After the riiothw liquor w 

. tratedjnvacuc^ the residue was crystallized from acetone'^ ^^e^^ • 
45 . that the oornpourid had been synthesized in Example 57 -process 3. > -^'^'.^ ^ - - ' - ^ r,***:.^ • -"a 

.,;..-:Example58Lr prooess.4^ - y '^v- .. " '.^v 

Preparation of ds-L-5-methyl-2-Qxo-QxazoUdine-4-yl-carbonyl-3-(4-thiazoM^^ • . .: 

so .. . . 

[01 17] In a manner similar to that described in the method of Example S7 - process 4, 4.1 g (8:31 'mmoQ of the com- 
pound (50) was de-diphenytmethylesteriflcated by treating with trif luoroacetic acid - anisdW to give 206 g (78.3 %) of ■ ' - ' ' ' ^ ' 
the compound (51). > ^ 

* • "( ~ • *-A :■ • *"" . ' - ■ oi . 

• 6S: mp: 214*^0 

[o]d= + 6.9- (c^,5i DMF. 22*C) 

IR(KBr)cm-^ : 1753. 1708. 1657. 1560. 1413. 1343. 1280. 1241. 1175. 1095. 

NMR(DMS<>d6) 9.02 (IH, d. J=2.1 Hz). 8.46 (IH, d. J.8.1 Hz). 7.78 (IH. s), 7,40 (IH. d. J=8.4 Hz). 4.6-4.8 {2H. 
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m). 4.18 (1H. d. J^8.4 Hz), 3.25 (1H, dd. J=4.2 and 15 Hz). 3.10 (1H. dd. J«9.9 Hz and 15 Hz). 0.80 (3H. d. J«6.6 
Hz). .. . 

Elemental analysis (CiiH^aNaOgS) * * ^ ■ . " x •> » • ^- ' 



Calod. : 


C.44.14; 


H.4.38; 


N.14.04: 


S. 10.71. 


Found : 


C.44.08: 


,K4.39; 


N. 14.04; 


S.10.71, 



Exanriple;58 > process 5 ; ; ; 

Preparation of ds-L-5-methyl-2-oxo^oxazolidine-4-yiK:arb6nyl-3(4-thiazo!yl)-D^lanyl-2(R)-nh * ' 

is' [0118] ' In a:mahher similar to that described in the method of Example 57 -^process 5, the'compound (51) was con- 
densed with 2(R)-methylpyrrolidine p-toluenesulfonate in the presence of N-hydrcxysuoclnlriiida- OCC^ and. triethyt^ 
amine in DMF - THF to give the compound (1-58). ' • • V . r. 



20 



25 



■•^ nTp^170^172*C- - . • -J";!' : ' v^,.^ v.\ • - \ - :• •...,-.v--' ' ' •• 

laJo «= - 16^- (col.014. MeOH, 25»C) 
IR(KBr)cm-\: 1749, 1661, 1637, 1538. 1441. 1381, 1264. 

NMR{CD30D) : 8.97 (1H. t J=2.1 Hz),'7.34 (IN, t, Ji=2.i Hz). 5.19 and 5.04 (total IN. each t, J«7.SHz). 4.92 (1H. 
dq; J=6.6 and 8.7 Hz). 4:36 and 4.35 (IN. d. J=8.7 Hz). 4.07 and 3:92 (total 1H. each m). 3.78 (1H. m), 3.42 (1H, 
m). 3.22 (2H. m). 1 .5-2.0 (4H. m). 1 .28 and 1 .22 (total 3H. each"d. J=6.6 Hz). 1 .21 and 1 .02 (total 3H..each d. J=6:6 
Hz). 

Elemental analysis (CieH22N404S H2O) . : • . . 



Gated. : 


C.49.99; 


H.6.29; 


N.I 4.57; 


S.8.34. 


Found : 


C.52.40: 


H.5.98: 


N.15.19; 


S.8.77. 



' ' [0119] In a manner similar to that describcsd in the nriethod of the above, thei compounds below miay be able to be 
'35 synthesized. . • ^ -:;.r.i.; 



45- 



50 



ss 
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Table 24 . . 

Me 



10 






Example No. 


Y 


Example No. 


■'[yy :. -?.Y. , . . 


■• •- 


59 


Et 


83 


:CONHMe 






"■'li'.Pr*'^^'" ''''' 




' M^ONGVIejS 




61 


i-Pr 


85 


-CON(M€)(Et) 




62 


. c-Pr 


86 


-C0NCEt)2 




63 


D-Bu 


87 


•CH2-(c-Pr) 




64 


fiec-Bu 


^88 


-GH2-(c-Bu) 




65' 


i-Bu 


89 


-CH2.(c-Peii) 




66 


t-Bu 


90 


•CH2-(c.Hex) 




67 


c-Bu 


91 


.CH2CN . 




68 


n-Pen 


92 


.CH2CHO 


30 


69 


^ c-Pen 


93 


. -GH2COOH 


70 


n-Hex 


94 


-CHsCOOMe 




71 


c-Hex 


95 


-CH2COOEt 


3S 




-COOMe 


•96 


-CH2COO(n-Pr) 


73 


-COOEt 


97 


.CH2COO(i-Pr) 




74 


•COO(n-Pr) 


98 


-CH2C00(b-Pr) 




75 


.COO(c.Pr) 


99 


.CH2CF3 


40 


76 


-COO(n-Bu) . 


100 


.CH2CONH2 




77 


- -COO(c-Bur ^ 


101 


-CH2C(d)CH3 




78 


-COO(c-Pen) 


102 


-CH2C(0)Et 


45 


79 


-COO(c-Hex) 


103 


•.CH2C(0)Pr 




80 


-COO(n-Dec) - 


104 


.CH2Ph 




81 


•C00(4.Me-Ph) 


105 


.CH2(4.Me^Ph) 


SO 


82 


-COOPh 


106 


-CH2SH 



55 



62 
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Table 25 



5 






Example No. 


I r. . . 


T**vsimr»lp TCa 


;;■ ^ Y 




lU./ 




131 






1 HQ 










-luy - 








20 


1 in 


- V-»rx2 IN il IVlc 


134 


-CH0CH2OH 




-1 i'i ' • 
111 




135 * ' 


-CHaCHaOMe 




119 




136 


. -CH2CH2CN . 




1 lO 




137 


-CH2CH2CHO 




114 


-CHaGC^OEt. 


138 


-CH2CH2COOH 




; 115 


.CH20C(0)Ph. . . 


139 


.CH2CH2CdOMe 




•116' 


.CHsOMe. 


140 


.CH2eH2CONH2 




. 117 


. . -CHoOEt 


141 


. -CH2CH2NO2 




^ 118 


.CH20(ii-Pr) 


142 ■ 


• -(eH2)3CN 


'35 '• 


J 119 


.-CH20(c.Pr) 


. . : 143 


.(CHz)3CH0 




■ 120^ 


.-CH20(n-Bu) 


144 . 


!.(GH2)3COOH 




121 


.CH20(t.Bu) 


145 . 


* .(CH2)3COOMe 




122 


-CH20(c.Pen) 


146 ' 


'^.(CH2)3CONH2 




. 123 - : 


-CH20(c.Hcx) 


147 


. '.(CH2)3N02 


. ■ I . ! •. . . 


124 


-CHoOPh. . . 


148 : . 


•CH2-(l-Pyrrolidmyl) 




125 


-CH2SO3H 


' 149 


-CO^d-Piperidyl) 


. 45 


126' 


.CH2S63Me 


150 


-CO-d-'Pioerazinyl) 




127 . . 


.CH2S02Me 


151 


-CO-(l-Pyrrolyl) 




128 : 


.CH2S02Ph 


152. . 


-CO-d-Imidazolizinyl) 


•50 


129 


, .. -CHaSOlVIe 


153 


-CO-d-Indolvl) 




130 


-CHsSOEt 


154 


-CO-n-Imidazolyl) 
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Table 26 




S^N 





Y • 


Example No. 


. ■ Y "•" 


1 


Me 


179 


-CHsCN 


1 'ifi 


Ei 


180 


•CH2CHO 


1 '^7 


n-Pr 


181 


... -;GH2CO0H 


1 f^A 
1 Oo 


i-Pr 


182 


.CH2COOMe 


■ J.U£7 


c-Pr 


183 


-CHsCOOEt 




n-Bu 


184 


-CH2COOCn-Pr) 




i-Bu 


185 


. -CHsCOOa-Pr) 


162 


sec-Bu 


186 


.CH2COO(c-Pr) 


163 


c-Bu 


187 


.CH2COOPh 


164 


n-Pen 


188 


.CH2eONH2 


165 


c-Pen 


189 


-CH2C(0)CH3 


166 


D-Hex 


190 


-eH2C(0>Et 


167. 


c-Hex 


191 


.CH2CCO)Pr 


: 168 


-COOMe ... 


192 


-CH2SH 


169 . 


-COOEt . 


193 . 


. .CH2SMe 




-COO(n-Pr) 


194 


-GH2NO2 


171 


.COO(c.Pr) 


195 


. -CH2lSrH2 


1 172 ; 


' -COO(n-Bu) 


196 


. -CH2NHMe 


173 


-COO(c-Bu) 


197 ^ ' 


. . -CHzN^Me^a 


. . 174 


-COO(c-P€n) 


198 


. : -CH20C(0)CH3 


. 175 


.COO(C'Hex) 


199 


^ - .CH20C(G)Et 


176 


-CONHMe 


200 , 


.CH20C(0)Ph 


177 


.C0N(Me)2 


201 


-CH2-(l-Pvrrolidinyl) 


. -178 


.CON(Me)(Et) 


202 


-CO-d-Piperidyl) 
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Table 27 



5 



W 




75 


Example 

No, 


R3 


• V- 


Example 
No." " 


R3 : 






203 


H 


Me 


227 


Me 


Me : ^ 




204 


H 


Et. 


228 . 


■ Me • 


' "... Et 


20 


205 


H 


n-Pr 


229 


Me 


n-Pr 




206 


H 


i-Pr 


230 


Me 


i-Pr 




207 


H 


c-Pr 


231 


Me 


c-Pr 


25 


208 


H 


n-Bu 


. 232 


Me * 


n-Bu •; 


209 


H 


i-Bu 


233 


Me • 


i-Bu : 




210 


H 


' sec-Bii 


- 234 


Me ; 


■ sec-Bu" : 




211 


H 


t-Bu 


235 


Me 


t-Bu 




212 


H 


-COOH 


236 


Me 


-COOH 




213 


H 


-COOMe 


237 


Me 


-COOMe 




214 


H 


.coisrH2 


238 


Me 


-CONH2 




216 


H 


-CONHMe 


239. 


^ Me 


. -GONHMe 




216 


H 


-CN- ' 


240 : 


. Me 




■ . ■ ... . ' • " 


' 217 


H 


.CH2OH 


. 241^^ 


Me 


-CH2OH 




218 


H 


-C'H20M(> 


242 


Me 


-CH20Me 


219- ' 


• • H 


-CH2COOH. 


243 


Me 


-CH2COOH 


. . ' • •■. ■ 


220' 


H 


. . .GHaCOOMe . 


244 


.'Me 


.-CH2C00Me 


' . ' ii'' 


221 


H 


•CHsCOPh 


245 


• Me • 


.CH2C0Ph 


, . .45. 


. :222 


H 


-CHiC0NH2 


246 ' 


Me ' 


-CH2CONH2 




223 


H 


.CII2CN 


- 247 ' 


Me ■ 


-CH2CN 




224 


H 


.CH2CHO 


248 


Me 


.CH2CHO 


so ' 


225' 


H 


.CH2CF3 


249 


Me 


.CH2CF3 




.226 


H 


.CH2SH 


' 250 


. Me 


• .CHsSH 



55 
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Table 28 



5 




15 


Example 

No. 




Y 


Example 
No. 


R3 


Y . 






251 


H 


Me 


275 


Me 


Me 






; .252 


H 


Et 


276 


Me 


Et 




20 


253 


H 


n-Pr 


277 


Me 


n-Pr 






254 


11 


i-Pr 


278 


Me 


i-Pr • 






256 


H 


cPr 


279 


Me 


c.Pr 






256 


H 


n-Bu 


280 


Me 


n-Bu 




2S 


257 


H 


i-Bu 


281 


Me 


. i-Bu ' 


■ 




. 258 


H 


sec-Bu 


282 


Me • 


. sec-Bu 


v 




269 


H 


t-Bu 


Zoo 


ivie 


L' JD U • 




30 


260 


H 


.COOH 


284 


Me 


, -COOH 






261 


H 


-COOMe 


285 


Me ' 


-COOMe 






. 262 


H 


.CONH2 


286 


Me • 


-CONH2. 






263 


H 


-CONHMe 


287 


Me 


-CONHMe 






.. 264 


H 


-CN- 


288 


Me : 


■ -CN 






265 


H 


.CH2OH 


289 


Me 


.CH2OH 






266 


H 


-CHoOMe 


290 


Me 


-ClhOMe 




.267 


H 


-CH2COOH 


291 


Me 


. .CH2COOH 






^ 268 


H 


.CH2C00]VIe 


292 


Me 


.GH2C00Me 






269 


H 


-CHzCOPh 


293 


Me . 


^CHaCOPh 




45 , ' • 


270 


H 


.CH2CONH2 


294 


Me 


-,CH2eONH2 - 






271 ' 


H 


-CHsCN 


295 


Me 


-CH2CN 






272 


11 


-CHiiCHO 


296 


Me . 


-CH2CHO 




SO ' 


273 


H 


-CH2CF3 


297 


Me ■ 


-CH2CF3 






„ 274 


. H 


-CH2SH 


298 . 


Me 


.CH2SH 





55 
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Table 29 



TO 



o — r 



A/ 



Example 
No. 


R3 


Y : 


Example 
No. 




y 


299 


H 


- Me 


323 


Me 


Me : 


300 . 


H 


Et 


324 


Me 


Et 


301 


H 


n.Pr 


325 


Me 


n.Pr 


302 


H 


i-Pr 


326 


Me 


i-Pr 


303 


H 


c-Pr 


327 


Me 


c-Pr 


' 304 


• H 


D-Bu 


328 = 


Me 


n-Bu 


305 


II 


i-Bu 


329 


Me 


i-Bu 


306 


H 


; sec-Bu 


330 


Me 


' sec-Bu 


• 307 


H 


f-Bii 


331 


Me 


t-Bu 


308 


H 


- -COOH 


332 


Me 


. -COOH 


: 309 


H 


-COOMe 


333 


* Me 


-COOMe 


310 


. H 


.CONH2 


334 


Me 


. .CONH2 


311 


■ H 


-CONHMe 


335 


Me . 


. -CONHMe 


312 


H 


-CN 


336 


Me 


■ -CN ■•■ 


313 


. J., 


-CH2OH . 


337 


•Me 


. . -CH2OH 


314 


H 


.CH20Me 


338 


Me 


-CH20Me 


: 315 


H 


.CH2COOH . 


339 


-Me 


-CHoCOOH 


316 


H 


-CH2C0bMe 


340 


Me 


TCH2COOMe 


317 


H 


-CHaCOPh * 


341 


Me 


.CH2C0Ph ' 


318. 


H 


-CH2CONH2 . 


342 


• Me 


.CH2CONH2 


319 


H 


.CH2CN • 


343^ 


Me 


. x-CHaCN 


320 


H 


-CHiiCHO . 


345 


Me 


. -CH2CHO 


321 • 


H 


-CH2CF3 


346 


Me 


. -CH2CF3 


322 =. 


H 


-CH2SH 


347 . 


. Me 


, -CH2SH 
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Table 30 



,CH20H 




Example 
No. 




Y 


Example 
No. 




.1 


34^ 


H 


Me 


372 


Me \ 


' Mo : 


349 


H, 


Et 


373 


Me 


Et ' 


350 


H 


n-Pr 


374 


Me 


n-Pr 


351 


H 


i-Pr 


376 


Me 


i.Pr 


352 


H 


c.Pr 


376 


Me 


c-Pr 


363 


H 


n-Bu 


377 


Me 


n-Bu , 


364 


H 


i-Bu 


378 


Me 


i-Bu 


355 . 


H 


eec-Bu 


•379 


Me 


sec*Bu 


356 


H 


i-Bu 


380 


Me 


t-Bu 


367 


H 


-COOH 


381 


. Me 


-COOH 


358 


H: . 


-COOMe 


382 


Me 


-COOMe 


359 


H 


-CONH2 


383 


Me 


.CONH2 


360 


H 


-CONHMe 


384 


Me 


. rCONHMe 


361 


H 


-CN 


386 


Me 


-CN 


362 


H 


-CH2OH : 


386 


Me 


-CHoOH. 


363 


H 


-CHiaOMe 


387 


Me 


•CHaOMe 


364 


H 


.CH2COOH 


388 


Me 


.CH2COOH 


365 


H 


.CH2C00Me 


389 


Me 


-CHsCOOMe 


366 


H 


-CHiiCOPh 


390 


Me 


-CHaCOPh ■ 


367 


• . H : 


-CH2CONH2 


391 


Me 


-CH2CONH2 


368 


H 


-CH2CN • 


392 


Me 


/ -CH2CN 


369 


H 


-CH2CHO 


393 


Me 


.CH2CHO 


370 


H 


.CH2CF3 


394 


Me 


' -CH2CF3 


371 


H 


-CH2SH 


395 


. Me 


.CH2SH: 
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Table 31 




Example 
No. 


R3 


• Y. • 


Example 
No. 


R3 




396 


H 


Me: 


420 


Me 


Me . 


397 


H 


Et 


421 


Me 


Et 


398 




n Pr 


422 


Me 


n-Pr 


399 


H 


i-Pr 


423 


Me 


i-Pr 


400 . 


H 


c-Pr 


424 


Me 


c-Pr 


401 


H 


n-Bu 


425 


Me 


... n-Bu 


402 . 


H 


i-Bu 


426 ■ 


Me 


i-Bu 


403 


H 


sec-Bu 


427 


Me 


sec-Bu . 


404 


H 


. t-Bu 


428 


Me 


: t-Bu : 


405 


H 


-COOH 


429 


Me 


•COOH 


406 


H 


-COOMc 


'430 


Me 


-COOMe 


407 


- H 


.CONH2 


' 431 . 


" Me 


.CONH2; 


408. 


H ■ 


-CONHMe. *. ' 


432 ^ 


Me 


-CONHMe 


409 


H 


, -CN 


433 


Me' 


-CN 


410 


H 


.CH2OH . 


434 


- Me 


-CH2OH. 


411 


H 


-CHsbMe . 


435 


Me 


; :CH20Me 


412 


H 


-CH2COOH. 


436 ' 


" Me • 


^CH2C00H • 


413 


U" 


-CII2CODMC 


'437. 


. . Me 


.CHaCOOMe' ' 


414 


H 


.CH2COPh 


438 


Me 


■CHzCOPh 


415 


. H 


-CH2CONH2. 


439 : 


'Me 


-CH2CONH2 


416 


*H 


•CH2CN 


440 . . ' 


Me 


-CH2CN . 


417 


H 


.CHjCHO . 


441" 


Me 


-CH2CHO 


418 


H 


-C1I2CF3 


442 


Me 


.CH2CF3 


419 


H 


.CH2SH 


443 


' Me 


-CH2SH 
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Table 32 




Example 

No. 


R3 


Y 


Example 
No. 


R3 




444 


H 


Me' 


> 468 


Me 


Me 


445 


H 


Et 


469 


Me 


Et 


446 


H 


n-Pr 


470 


Me 


n-rr 


447 


H 


i-Pr 


471 


Me 


i-rr 


448 


H 


c-Pr 


472 


Me 


C-rT 


. ,449 


H 


n-Bu 


473 


Me 


n-r>u 


. 460 


H 


i-Bu . 


474 


Me 




451 


H 


eec-Bu ... 


4/5 


ivie 






At 


t-Bu 


476 


Me 


t-Bu 


- 453 


H 


-COOH 


477 


Me 


-COOH 


454 


' H 


-COOMe 


478 


Me . 


•COOMe 


1 455 


H 


.CONH2 


479 


Me 


.CONH2 


466 


H 


-CONIIMe 


480 


Me 


-CONHMe 


457 


H 


-CN . . 


481 . 


Me . 


-CN 


468 


H 


-CII2OH. 


482 


Me 


-.CH2OH 


459 


H 


-CH'iOMe 


483 


Me 


-CH20Me 


460 


H 


-CH2COOH 


484 


Me 


. .CH2COOH 


-46i 


H 


.CH2COOMe 


485 


Me 


. ;.GH2C00Nre 


- 462 


H 


-CHzCOPh 


486 


• Me - 


, .rCHsCOPh 


- 463 


H 


.CHaCONHo- 


487 


Me- 


- . .CH2CONH2 


464 


II 


-CHaCN- 


488 


. ■ Me" ■ 


; .CH2CN. 


465 


H 


■CH2CHO 


489 


Me 


. -CH2CHO 


466 


H 


.CH2CF3 . 


^ 490 


Me 


;-CH2CF3 


467 


■ H 


-CH2SH 


491 


Me 


.CH2SH 
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Table 33 

HN >■ ^ O 



IS ' 


Example 


R3 


Y 


Example 


R3 


* Y • 


No. 




No. 








492 


H 


■ Jvie 


516' 


Me 


• • Me 




.493 


H 


it 


517 


Me 


Et 


20 


494 


H 


D-Pr 


518 


Me 


n-Pr 




495 


H 


i-Pr 


519 


Me 


i-Pr 




496 


H 


c>r • 


520 


Me 


c-Pr 


25 


497 


H 


n-Hu 


521 


Me 


n-Bu 


498 


H 


i-Bu 


522 • 


Me 


: i-Bu , . 




499 


H 


secrBu 


523 . • . 


Me 


sec-Bu 




500 . 


H 


l-Bu 


524 • 


Me 


• t-Bu 


' SO 




H 


-COOH 


525 


Me 


-COOH 




502 


H 


-COOMe 


526 


Me 


.-COGMe 




503 


H 


.CONH2 ■ 


. 527 


Me .. 


. -CONH2 




604 ■ 


H 


•CONHMe . 


528 . . . 


Me 


... .CONHMe ; 




505 


H 


-CN 


529 


Me 


. . -CN : 




506 ' 


H 


-CH2OH 


. 530 


Me 


-CH2OH 




507 


H 


-ClloOMe 


53r 


Me 


-CHaOMe 


508 


U 


-CH2COOH 


. 532 > 


Me 


^CH2C00H * 




.509 


■ H 


-GHsCOOMe 


: 633 J: 


^ Me 


•-€H2CO0Me ^ 




510 


H 


-CH2C0Ph 


634: 


Me 


'-CH2C0Ph 




« 511 


. . .. H 


■CH2CONH2 


535 - 


^ Me 


: -CH2CONH2 




612 


H 


^CHoCN 


536 


.Me 


: .CH2CN 




513 


H 


. -CHcCHO 


537 


Me 


-CH2CH0 


-SO.: 


514- 


H 


.CH2CF.3 


538 - 


' Me 


.CH2CF3 




5J5 


H 


.CH2SH 


639 , 


Me 


.CH2SH ; 
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Table 34 

HN p O 

[=1 ^ 



T5 


Example 
No. 


133 


Y 


Example 
No. 


R3 








540 


H 


Me 


564 


Me 


Me : 


. : . - - 




641 


H 


Et 


565 


Me 


tt 




2Q 


542 


H 


n-Pr 


566 


Mc 


n.Pr 






543 


H 


i.Pr 


567 


Me 


iPr 






544 


H 


c-Pr 


568 


Me 


c-Pr 






545 


H 


n-Bu ; 


. 569 


Me 


n-Bu 




26 


546 


H 


i-Bu 


570 


Me 


i-Bu 




■ - ^ 


547 


H 


sec-Bu 


671 


Me : . 


. ■ sec-Bu 







548 


H 


t-Bu 




Me 


t-Bu 




SO 


549 


H 


-COOH 


573 


Me 


-COOH 






550 


H 


-COOMe 


574 


Me 


' -COOMe 






551 


H 


.CONH2 


575 


Me . 


.CONH2 






552 


H 


-CONHMe 


576 


Me . 


-CONHMe 




553 


H 


-CN 


677 


• Me , 


-CN 






554 


H 


-CIi20H 


578 


Me ■ 


-CH2OH 






- 555 


H 


-CFhOMe 


579 


Me 


-CHaOMe 






556 


H 


.CH2COOH 


680 


Me 


• -CH2COOH 






557 


H 


-CHaCOOMe 


581 


Me 


>CH2C00Me ; 






558 


H 


-CHsCOPh 


582 


' Me' 


-CHaCOPh 




45 


' 559 


H 


.CH2CONH2 


683 


•Me* 


.-CH2CONH2 






560 


H 


-CH2CN . . 


584 


Me 


-CHaCN 






^ 561 


H 


-CH2CHO 


585 


Me' 


'.CH2CHO 




50 V 


562 


H 


.CH2CF3 .. 


.586 


Me 


: .CH2CF3 






563 


H 


. .CH2SH - 


. 587 


. Me 


: -CH2SH 





72 
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Table 35 

HN — r ^ O 



Example 
No. 




Y 


Example 
No. 




'1 • t 

Y 


588 


H 


Me 


612 


Me 


Me . 


589 


H 


Et 


613 


Me 


Et 


590 


H 


li-Pr 


614 


Me 


^ n-Pr 


591 


H 


i-Pr 


615 


Me 


i.Pr 


592 


H 


c-Pr 


61G 


Me 


c-Pr ■ 


593 


H 


n-Bu 


617 


Me 


n-Bu. 


594 


M 


i-Bu 


618 


Me 


i-Bu 


595 


U 


sec-Bu 


619 


Me 


*- sec-Bu 


696 


H 


t-Bu 


620 


Me 


ItBu 


597 


H 


-COOH 


621 


Me 


-COOH: 


698 


H 


-CdOMe 


622 * 


Me 


-COOMe 


599 


H 


■CONHo 


62:3 


Me 


.CONH2 


600 ; 


■" H ■ 


-CONHMe 


■ 624 


Me 


•-CONHMe" 


601 


H 


■'-CN 


(325 


Me 


-CN 


602 


H 


, -CH2OH 


626 


Me ' - 


-CHaOH 


603 


H 


- ^CH20Me 


G27 


Me : 


; . ^-CHsOMe 


604.' 


H 


..CH3COOH • 


"628 


Me" 


■.CHaCOdH . 


605 . 


H 


-CHsCOOMe 


. 629 ^ 


Me 


. . -CH2C6oMe 


606 


H 


-CHsCOPh 


630 


Me 


. .::-CH2C0Ph" 


.607 


H 


.CH2CONHU 


.631 • 


Me - 


-CH2CONH2 


608 


H 


.CH2CN. ' . 


^632 


Me 


.CH2CN 


609 


H 


-CH2CHO 


633 


Me 


-CHzCHO 


610 


H 


-CH2CF.1 ' 


634 . 


Me 


.CH2CF3 


611 


II 


-CII2SH 


635 


Me 


. -CH2SH 
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Table 36 





Example 
No. 




Y 


Example 
No. 


R3 






IS 


636 


H 


Me 


661 


Me 


Me . 




■ •' 


€37 


H 


E.t. . 


662 


Me 


Et 






638 


H 


n-Pr 


663 


Me 


n-Pr 




20 


639 


H 


i-Pr 


664 


Me 


i-Pr 






640 


H 


c-Pr 


665 


Me 


c-Pr 






641 


H 


n-Bu 


666 


Me 


, n-Bu 




2S 


642 


H 


i-Bu 


667 


Me : 


i-Bu 






643 


. H 


sec-Bu 


668 


Me 


. sec-Bu 






646 


H 


l-Bu 


669 


Me 


t-Bu 




30 


646 


H 


-CUUn 


D IV 


Me 


-COOH 


■ ' ' ■" ■ { ! 


647 


H 


.COOMe 


671 


Me 


-COOMe 






648 


H 


-CONH2 


672 


Me 


: -CONH3 






• 649 


H 


-CONliMe 


673 


Me ' . 


-CONHMe 






650 ' 


H 


-CN 


674 


Me 


-CN ' 






651 


H 


-CHvOH 


675 


Me 


.CH2OH 






652 


H 


-CHaOMe 


676 


Me - 


' -CHaOMe 




40. 


V : .653 


H 


-CH2COOH 


677 


Me . 


.CH2COOH 






: 654 


H 


-CHsCOOMe 


678 


Me.; 


: -CHsCOOMe 






• .655 


H 


-CH2C(5Ph . 


, 679 . 


.Me. ^ 


-CHsCOPh 




45 '[ ■ 


656 


H 


.CH2CONI-I2 


680 


Me • 


.CH2CONH2 






' 657 


H 


-CH2CN 


681 


Me : 


.CH2CN 






658 


H 


-CH2CHO 


682 


Me 


. -CH2CHO 




50 


659 


H 


.CH2CF3 : 


683 


Me 


. -CH2CF3 


... - 




660 


H 


-CII2SH 


■ 684 


Me 


1 K -CH2SH 





74 
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Table 37 



Me. Me 

N u O 




I? 



No. 


R3 


Y 


Example 
No.. 


R3 : 






H 


Me 


709 


Me 


: Me >. 


686 


H 


Et 


: 710 


Me ' 


Et. 


687 ' 


H 


n-Pr 


711 


Me 


. ' n.Pr 


688 


]] 


i-Pr 


712 


Me 


i-Pr 


689 


H 


c-Pr 


713 


Me 


V. c.Pr . 


. 690 ' 


H 


n-Bu 


714 


Me . 


n-Bu 


: 691 


H 


. . . i-Bu. 


715 . 


. Me . 


• i-Bu ■ 


692. . 


H 


-sec-Bu- 


. 716 


• Me : 


sec-Bu 


693 : 


H 


t-Bu ' 


. 717 


: Me 


t^Bu 


694 


H 


-CGOH 


: 718 


' Me 


-COOH . 


695- 


H 


-COOMe. 


719 


Me 


-COOMe 


696 


H 


.CONH2 


720 ' 


' Me . 


-c6nh2 


697 


H 


-CONHMe . 


721 ' 


Me 


.-CONHMe 


698 


H 


-CN .... 


722 


Me • 


•ON 


699 


H 


.CH2OH 


723.. 


■ Me 


. .CH2OH 


700 


H 


-CH20Me 


724 


■ Me 


' -CH20Me 


701 


^ H 


. .CH2COOH . 


725 


•■■ Me 


.CH2COOH 


702 


H 


.CH2C00Me : 


726 


Me 


. .CH2CO0Me ' 


703 


: H 


.CH2COPh 


727 • 


/•Me 


• . -CH2C0Ph ■ 


704 


H 


'^CHsCONHo 


728 ^ 


Me 


^CHsCONHo 


706 . 


H 


. -CHiCN 


729 


• Me 


• .CH2CN 


706 


H 


.CH2CHO 


730' 


Me 


..CH3CHO 


707 


H 


- -CH2CF3 


731 


Me 


' .CH2CF3 


708 


H 


.-CH2SH 


.. 732 


Me 


. ' .CH2SH 



75 
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Table 38 

^ Me,^ ^Et ^ 



2S . 



45 



. . so \ ' 



Example 
No. 


R3 


Y 


Example 
No. 


R3 


Y 


' -733 


H 


Me - 


.757 


Me: 


Me 


734 


H 


Et 


768 


Me 


- t Et . 


735 


H 


n-Pr 


759 


Me 


n-Pr 


. 736 .. 


H 


i-Pr 


760 


Me 


i-Pr 


737 . 


H . 


c-Pr • 


761 


Me 


c-Pr 


738- 


H 


n-Bu 


762 


Me 




■739 


H 


i-Bu 


- 763 


Me 


i-Bu 


740 


H 


sec-Bu 


764 


Me 


sec-Bu 


741 


H- 


t-Bu 


765 


. Me 


t-Bu 


■ 742 


H 


-COOH 


766 


Me 




743 


H 


-COOMe 


• 767 


Me 


-COOMe 


744 


H 


.CONH2 


768 


Me 


-CONH2 


•745 


H 


-CONHMe 


769 


. Me 


-CONHMe 


- 746 


H 


-CN - 


770 


Me 


•CN- 


- ■• ■ " 747 • 


H 


.CH2OH 


771 


Me- 


V -CH2OH 


748 


H 


-CHsOMe 


772 


Me 


.CH20Me . 


■749 


H 


-CII2COOH 


773 


Me 


. . -CHsCOOH 


750' 


H 


-CHoCOOMe 


774 


Me 


- .CH2C00Me 


751 


H 


-CHsCOPh 


775 


Me 


.CH2C0Ph 


752 


H 


' " -.CH2CONB2 * 


776 


-Me- 


.CH2CONH2 


753 


H 


-CH2CN 


777 


Me^ 


- -CH2CN ^ 


' 754 


H 


-CH2CHO 


778 


Me' 


.CH2CHO 


755 


H 


.CH2CF3 


779 • 


Me 


.CH2CF3 


756 


H 


-CH2SH 


780 


Me 


-CH2SH 



76 
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Table 39 



IS 



20 



25 



'35' 



, 40 



45 



SO 



Me, Pr ^ 



Example 
No. 




Y 


Example 
. No. 




Y • ■ 


: 781 


H 


Me : . 


805 ■ . - 


Me 


^ Me 


782 


H 


. Er. 


806 


Me ■ 




783 


H " 


n-Pr 


807 


Me 


n-Pr 


784 


H 


i-Pr 


808 


Me 


i-Pr 


785 


H 


. cPr 


809 


Me . 


c-Pt 


786 . 


H 


n-Bu 


. 810 . 


: Me 


: n-Bu 


787 . 


. II . 


i-Bu 


811 


Me 


i-Bu 


788 - 


H 


sec-Bu . .. 


812 


Me 


. sec*Bu; 


789 


H 


1-Bu . 


813 


Me 


•' t-Bu 


790 


H 


-coon 


814 ' 


Me 


-COOH 


791 


, H 


.COOMe 


815 


- Me 


-COOMe 


792 


. H 


-CONH2 


816 


Me 


-CONH2 : 


793 


. H 


-CONHMe 


. 817 ■ . 


. Me 


-CQNHMe 


794 


-H 


-CN . 


818 , 


Me 




795 


H 


. -CH2OH 


819 


Me 


-CH2OH 


796 


H 


-CHoOMe 


820 


Me " 


-CHaOMe 


: 797 


H 


-ClhCOOH 


821 


, ' Me ^ 


. .-CH2COOlt = 


; 798 


H 


-CH2CO0Me 


822 


•Me 


.CH2C00Me- 


799 


H . 


.GH2COPh 


; 823 


. Me 5 


• ^-CHoCOPh 


'800- 


H ' 


'.CH2C6NH2 . 


824 ' 


Me ' 


• : .CH2CONH2 


801 


H 


-CH2CN 


. 825 


• Me 


-CH2CN 


802 


H 


-CI-I2CMO 


826 


Me 


-CH2CHO 


803 


H 


-CH2GF3 


827 


Me 


. -CH2CF3 


804 . . 


H 


-CH2SH 


828 


Me 


.CH2SH 
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Table 40 



^ y .Me Q 




Klvflm nip 

No. 


R3 


Y 


Example 
No. 


R3 


Y •. 


829 


H 


Me 


. 853 


Me 


Me 


830 


H 


Et 


854 


Me ; 


:Et ■ 


831 


H 


n-Pr 


855 


Me 


n-Pr 


832 


H 


i-Pr 


856 


Me 


i-Pr 


833 


H 


o-Pr 


857 


Me 


c-Pr 


834 


H 


n-Bu 


858 


Me 


n-Bu 


835 


H 


i-Bu 


859 


Me 


i-Bu 


836 


H 


sec-Bu : 


860 


Me 


sec-Bu 


837 


H 


t-Bu 


861 


Me 


t-Bu 


838 


H ' 


-COOH 


862 


Me 


: -COOH 


839 


H 


-COOMe 


863 


Me . 


.COOMe 


840 


H 


^CONIh - 


864 


Me 


-CONH2 


841 


H 


-CONHMe 


865 


Me : 


* . -CONHMe 


. 842 


H 


•CN ' 


866 


Me 


-CN 


843 


H 


-CH2OH 


867 


Me . 


- .CH2OH 


844 


H 


.CH20Me 


868 


Me 


* -CHsOMe 


:845 


H . 


-CH2COOH 


869 


Me 


"-CH2COOH 


846 


H 


-CH-jCOOMe 


870 


Me 


-CH2C00Me 


847 


H 


-CHnCOPh 


871 


Me 


-CH2COPh 


• 848 


. H 


-CH2CONH2 


872 


Me ' 


> -CH2CONH2 . 


849 


H 


-ClhCN 


.873 


Me ' 


-CH2CN 


850 


H 


.CH2CHO 


874 


Me 


-CH2CHO 


851 


H 


-CH2CF3 


876 


Me 


-CH3CF3 


852 


H 


.CH2SH 


876 


Me 


.CH2SH 



78 
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Table 41 




Pv<i m nip 

No, 




Y 


Rvamnlp 

1^ y\ CX LtA ^ 1 

No. 


R3 


Y 


877 


PI 


Me 


901 . 


Me ! 


,; . .. 


878 : 


H 


III 


902 


Me 


■ •• Et . 


879 


H 


n-Pr 


903 


Me 


ri-Pr 


880 


H 


i-Pr 


904 


Me 


i-Pr 


881 


H 


c-Pr 


905 


Me 


c Pr 


882 


H 


. n-Bu 


906 


Me 


n-Bu 


883 


H 


i-Bu 


907 


Me 


i-Bu 


884 


H 


sec-Bu 


908 


, Me : 


6ec-Bu 


885 


II 


t-Bu 


909 


Me 


t-Bu 


886 


H 


-COOH 


. 910 


Me 


- . -COOH 


887 


H 


-COOMp 


911 


Me 


■ -COOMe 


888 


H 


.CONH2 


912 


Me 


.CONH2 


889 


H 


^CONHMe* 


913 


Me 


..CONHMe 


890 


H 


-CN 


'914 


Me 


-CN ' 


891 


H 


•ClhOH 


915 


. ' Me 


-CH2OH 


892 


H 


-CHoOMe 


916 


Me 


- -CHsOMe = 


893 


■ H 


-CH2COOH 


917 


'Me 


.-CH2COOH 


894 


-H 


-CHaVjOOMe 


'918 


*. Me 


■ -CHaCOdMe ' 


895 


H 


-CHoCOPh 


9l9r 


Me' . 


-CH2C0Ph : 


896 


. H 


-CH2CONH2 


920 ' 


Me • 


.CH2CONH2 • 


897 


H 


-ClhCN 


921 


Me' : 


. .CH2CN 


898 


H 


.CH2CHO 


922 


Me 


-CH2CH0 


899 


H 




923 


Me 


'■• -CH2CF3 


* 900 


H 


.CH2iSH 


924 


Me 


.CH2SH 
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Table 42 




Example 

. No.. 




Y 


Example 
No. 




I 


925 " 


H 


Me . 


. 949 


Me 


■ Me- 


926 


H 


Et 


950 


Me 




927 


H 


n-Pir 


951 


Me 


n-Pr 


928 


H 


i-Pr 


952 


Me 


i-Pr 


929 


H 


c-Pr 


953 


Me 


c-Pr 


930 


H 


n-Bu 


954 


Me 


n-Bu 


- -931 . 


H 


i-Bu 


955 ' 


. Me 


V: i-Bu 


932 


H 


6ec-Bu 


956 ^ 


Me 


.'. sec-Bu 


933 


H 


t.-Bu 


957 


Me ' 


t-Bu 


934 


H 


.COOH 


958 


Me 


•COOH 


935- 


H 


-COOMe 


959 


Me 


: ^COOMe 


936 


H 


-CONH2 


960 


Me 


. .CONH2 


937 


M 


-CONHMe 


961 


Me 


.CONHMe 


938 


H 


. -CN 


962 


Me 


-CN-: 


939 


H 


-CII2OH 


963 


Me 


> .CH2OH 


940 


H 


-CH20Mn 


964 


Me 


-CH20Me 


• '941 


H 


-CH2COOH 


965 


Me : 


.CH2COOH 


' 942 


H 


-CH2C0GMe 


966 


'Me^^ 


r^CHsCOOMe 


' 943 


H 


-CHaCOPh 


' 967 


Me 


, .CHaCOPh 


944 


H 


-CH2CONH2 


968 


Me ■ 


.CH2CONH2 


- 945 ^ 


H 


-CHsCN:^ 


969 


"Me"' 


-CH2CN 


■ 946 


H 


-CH2CHO 


970 


Me 


.CH2CHO 


947 


H 


.ClhCFs 


971 ' 


Me 


-CH2CF3 


- 948 


H 1 -CH2SH 


972 


Me 


-CH2SH 
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Referential example 

Preparation of cis-L-5^ethyl-2-«xo-oxazdidine^<arbonyl4.-hystidyt-L-prolinearTvde (52) . 



10 



[0120] In a manner similar to that described in the method of Example 1 - 3. N-hydroxysucxinimide-ester of cis-L-5-'- 
methyl-2-oxo-oxazolidine-4-caitx)xylic acid which was synthesized by reacting cis-L-S-methyl-a-roxo-oxazolWine-A-car- 
boxyfic acid (226 mgi 1.56 mmol), N-hydroxysucdnimsde (179 mg. 1.56 mmol); and DCC (338 mg. 1.63 mn^l) in N, U-r 
dimethylformamide (5 ml) was condensed with L-hystidyl-L-prolineamide hydrobromide '(87&tTigr 1.56 hvnbl)/ which- 
was synthesized in accordance with the method described in Bull. Chem. Soc. Jprii 44, 1689 (1971); in the presence 
of triethytamtne (0.87 ml. 6.24 mmol) to give the referential compound (42) (223 mg. :38%).'7hf cherhical formula was- 
shown t>elow. 



[aJo » - 49.9" (c=0.505. MeOH. 24X). '■ • ^ -.. :^^r. • 

NMR(CD30D) : 7.60 (1H. s). 6.97 (1H. s). 4.90 (2H. m). 4.41 (1H. dd. J =3. 3. 8.5 Hz).:4.35 (1K d; J«8:4 Hz). 3.85 
15 (IH. m). 3.43 (1H. m). 3.13 (1H, dd. J=6.6. 14.7 Hz), 2.98 (1H. m). 2.29 (1H. m). 2:00 (3H. m). 1.22 and 1.29 (total 
3H. d, J=6.3 Hz). 

- Elemental analysis (CieHssNeOs 2H2O) : 



20 



Calod. : 


C.46.37; 


H6.32: 


N.20.28. 


Found : 


C.46.30; 


H.6.27; 


N.20.54. 



:?5 




N 




'40 



■ ' test example 1 
, 45^ . Anti-recerpine action after oral administration of test compounds 



50 



55 



; [01 21 ] Reserpine-lnduced hypothemia mice (ddY, male, body weight: 30 to 40 g) were prepared by the subdilaheous 
administration of reserpine in back side of the rat (3 mg/kg) at 1 8 hours before test compounds administration. Mice witfi 
their body temperature about 25 ""C were used in the experiment. Test compounds were solubiiized in saline and 0.2 ml 

: (10 iimol/ko) of them were administered by sonde for oral administration. After the administration, rectal temperature " 
w^s measured at 30. 60. 120. 160. 240. 300. and 360 min. The area under curve (AUC) of the body ten^3erature-time 
profile was calculated by the general trapezoidal method! In the control experiment, vehicle (saline) was adnmnistered 
to mice and the rectal temperature was measured by the same protocol. The effective' dose, which can increase the 
average of body temperature at 1 ''C for 420 min in reserpine-induced hypothermia mfoe after oral administFation of the 
test compounds, is calculated by the following equation: ... 



Effactivfi d«;« - Orally administered dose 

AUC(testconpounds)-AUC{vehlcle)/420 



81 
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Effective dose: Dose which can inaease the average of body temperatures at 1 for 420 min in reserpine- 
induced hypothermia mice. 

AUC (test compounds): The area under curve (AUG) of the body temperature-tinrw profile for 420 min after oral 
adntinistration of test compounds was calculated by the general trapezoidal method.^: 
5. .^^ ; •:AUC;(vehicle): The area under cun^e (AUC) of the body temperature-time profile for 420 min* after oral administra- 
V/'vl vctiDnDf.salinewas^^ - v.^r' k^c:. - . ^ ■< r-r. rt 



• C0122] ' The results were shofwn in Table 43;- 







Table''43 . " / " 


IS • •- V~ ' •/ ■ V - 




Dose which can increase the average of txxly 
temperatures at 1 *C for 420 min in reserpine- 
induced hypothermia mice (by oral) (jimol/^j j 


TRH 


42.68 




M 


0.86 




1-5 


1.22 


20 


MO 


1.14 




1-11 


2.03 




1-30 


2.59 


25 


1-40 


1.65 



30 



Te5texample2 

AntI recerpine actiori after imravenous and irtraco-ebroventlcular administo^ 

10123] Recerpine^nduced hypothermia mice (ddY. male) were prepared by the administration of reserpine (3 mjj/kg) 
at 18 hours before test compounds administration. Mice with their body temperature about 25 •C were used in the 
experiment. Test coitpounds were sqliibitized in saline and 0.1 ml (1 |imol/l<g) of them were administered intravenously 
and 0.005 ml (0.21 umol/kg) of them were administered intracerebroventicularly, reispectively. After the administration: ' 
rectal temperature was measured at 30, 60. 120, arid 180 min. The area under curve (AUG) of the body temperature*, 
time profile was calculated by the general trapezoidal method. In the oontrbl experiment, vehicle (saline) was adminis-- 
tered to mice intravenously or intracerebroventicularly and the rectal temperature was measured by the same protocol. 
The effective dose, which can increase the average of body temperatures at 1 **G for 180 min in reserpine-lnduced 
hypothermia mice after intravenous or intracerebroventicular administration of the test compounds, is calculated by the' 
following equation: - 



Effective dose- 



Or€Uly administered dose 
AUC(test compound8)-AUC(vehicle) 



45 



Effective dose 



Orally administered dose 



AUG(te6t compound8)-AUG(yehicle)/1 90 



55 



Effective dose: Dose which can inaease the? average of body tenperaturas at 1 *G for 180 min in reserpiner 
. . ^induced hypothermia mice, ^ ^ r 

AUC (test compounds): The area under curve (AUC) of the body temperature-time profile for 1 80 min after intrave- ' 
fious or intiaceretjToventicular administration of test compounds was calculated by the general trapezoidal method* 
AUC (vehicle): The^area under curve (AUG) of the body temperature-time profile for 180 min after intravenous or 
intracerebroventicular administration of saline was calculated by 

[0124] The results were shown in table 44. 
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Table 44 







Dose which can increase the average of body tem- 
peratures at 1 ^'Cfor 180 min in'reserpine-induced 
hypothermia nftice Ounol/kg) 






administered ihtracere- 
brbyenticularly 


administered intrave- 
nously 


. 10 


TRH 


?. 0.033 


.9.84 




1-10 


0,025 . 


0.11 



IS 



Test example 3 

Effect on acetylcholine release 



20 



25 



(01 25] Male Wister rats (body weight: 250 to 300 g) which were fasted over night and anesthetized with uretane were 
placed in stereotaxic frame for rats. After the sMn of scalp was incised and.the skuU was e)^posed. the corteK of frbntal '■ 
lobe was drilled (A 3.7, L 3.0. H 4.0). The dialysis probe used in the present experiment was l-shaped with a 3 mm long 
polycarbonate membrane tubing (CMA-12. BAS Co.. LTD). Body temperature of rats, were kept at 37 «C by a hot blan- 
ket. Perfusion was performed at a constant rate of 2 MlAnin with Ringer*s solution containing WpM physbstigmine. Per- - 
fusate were collected every 30 min: After the perfusion for 2 hours, test compounds (24 }invA/kjQ) sblubilized in saline 
were administered orally to rats and then perfusion was continued for 6 hours. The concentrations of acetylcholine in 
perfusate were determined by a HPLC/ECD. The acetyldioline level before the administration of test compound was 
defined as the average baseline level (100 %). Data represent the increase of acetylcholine content of each fraction, 
expressed as a percentage compared to the average baseline level. The result wais shown in Figure 1 . ' ' 



30 



Test example 4 

The change of blood glucose levels after the duodenal administration of the test cdmpoiinds to rats 



40 



[0126] . i.Fasted. male Wistar rats (250-350 g) were anesthetized with urethane. Test convKiunds weire sbiiibilized in • 
: saline and administered intravenously (50 Mmol/kg). Body temperature of rats were kept at 37 ^^C by ii hot blanket After 
:the admirvstration. blood was collected from jugular vein at 5. 15; 30.60; .120/ 180. <240.''3O0.'360; 420; and 480 miri'* 
,and blood glucpse levels were measured (BM Test blood sugar. Wako Chemical Indus ). The blood glucose levels at > 
each sampling time in vehicle (saline)-treated rats were defined as the baselirie level (100 %). Data repireseni the " 
changes of blood glucose levels after the duodenal administration of test compounds to rats, expressed as a percent-v' 
age compared to the baseline level. The results was shown in Figure 2. The-date'was shbwn in Table 45. * 



Table 45 



45 



SO 



55 



Time (man) 


TRH 


Compound (1-10) 


0 


.116.3 


107.7 




114.6 


119.9 




123.3 


104.3 


30 


137.9 


109.1 


60 


153.5 


112.1 


, 120 


139,1^ 


126.5 V 


180 


119.1 


105.3 


240 


112.6 


110.9 


300 


113.2 


104.0 


360 


103.5 


100.4 
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Table 45 (continued) V 



Time (min) 


TRH 


Compound (1-10) 


. .^420,. 


102.6 


, 102.6 


L. 480 : 


97:1 


-^111.8 



Formulation example 
10 Fomruitation exanple 1 

[0127] Granules are prepared using the foOowing ingredients. 



IS 





Ingredients 


The conpound represented by the formula (1) 


10 mg 






.Lactose, ........ 


.700 mg 






Cornstarch < • ' - .-i,^ ■ :^ 


274 mg 


20 




HPC-L 


16 mg 








: 1000 mg 



25 [0128] The compound represented by the formula (I) and lactose were made pass through a 60 mesh sieve. Com 
starch was made pass through a 120 mesh sieve. They were mixed by a twin shell blender. Ah aqueous solution of 
. HPGrL (low mucosity hydroxypropylcellulose) was added to the mixture and the resulting mixture was kneaded, granu- 
lated (by the extrusion with pore size 0.5 to 1 mm mesh), and dried. The dried granules thus obtained, were sieved by 
a swing sieve (12/60 mesh) to yidd the granules. 

30 

- • - Formulation'2 ' ■ 

• 10129] Powders for filling capsules are prepared using the Wlowngingredie^ ' . 



Irigredients 


The compound represented by the formula (1) 


10 mg 




Lactose.,,,,..,; •> ...v-ir ■ 


79 mg 




Com starch 


10 mg 




Magnesium stearate 


1 mg 






100 mg 



[0130] The conpound represented by the formula (1) and lactose were made pass through a 60 mesh sieve. Com v r ; 
starch was made pass through a 120 mesh sieve. These ingredients and magnesium stearate were mixed by a twin 
shell blender. 1 00 mg of the 1 0-fold trituration was filled into a No. 5 hard gelatin capsule; * * i - i • • - ' ; 

so Formulation 3 . ^ ... . - - . . \ ^ 

"10131] Granules for filling capsules are prepared using the following ingredients. ^ 



55 
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Ingredients 


The compound represented by the formula (1} 








Ladd&e 


SO mg 






Corn starch 


42 mg; 






HPC-L 


3nig 


10 






150 mg 



(0132] The compourvjl represented by the formula (I) and lactose were made pass Ihrough a 60 mesh siev/e. Corn 
starch was made pass through a 120 mesh sieve, Atter mixing them, an aeneous solutibri of HPC-L was added to the 
IS mixture and the resulting mixture was kneaded, granulated, and dried. After the dried granules were lubricated): 1 50 mg • 
of that were fnied into a Na 4 hard gelatin cxipsule, .. 

Formulation 4 

20 [0133] Tablets are prepared using the following ingredients. 



25 



30 



Ingredients 


The compound represented by the formula (1) 

-•J : 


10 mg' 




Lactose. \ „,.. ^ . ^ 


. . SO mg : 




Microaystal cellulose - 


- 30 mg- 




CMC-N^i' 


15 mg ; 




Magnesium stearate 


5 mg' 






150 mg^ 



j0134] The compound represented by the formula (Q. lactose, nrvcrocrystatl cellulosia/and CMC-f^ (carbdxymethyl^ 
35 • xelMose sodium salt) were made pass through a 60 mesh sieve and then mixed. The r^Hing mixture was mixed with 
;^Cmagnesium stearate to obtain the mixed powder for the tablet formulation. The mixed powder, was compressed to yield 
tatiletsof 150 mg. 

Formulation example 5 ' . , •> -..' .. / 



[01 35] Sustained release tablets are prepared using the following ingredients. 



. In^-edients 


The compound represented by the fornuila (1) 


15 mg. 




Lactose , ^. ' ' " ' ' ^ ' '• ■ 


^20 mg 




Microcrystal cellulose 


100 mg 




Magnesium stearate 


5mg 




Lovely wax- 120 H 


110 mg 






250 mg 



55 [0136] Ihe compound represented by the formula (1). lactose, and miaocrystat cellulose were made pass through a 
60 mesh sieve and were mixed. Mlsqxiwders were heated and solubilized with tovely wax-120 H (Rotnt Inds.) and then 
granulated.. Magnesium stearate previously made pass through a 60 mesh sieve was added to the obtained granules 
and the resulting granules were compressed to yield sustained-release tablets. 
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Formulation example 6 

Sustained release double layered tablet are prepared using the following Ingredients. 
5 |0137] - , >: ' 



Ingredients Immediately release layer 


The compound represented by the formula (1) 


15 mg 


Lactose 


25 mg 


Microcrystal celliilose . .. . 


100 mg 


Methylcellulose • v 


5mg : 


Magnesium stearate 


5mg 




150 mg 



20 



Sustained layer 


The oonmpound represented.l)y the formulfi (1) 


15 mg 


Lactose 


25 mg 


Microcrystai cellulose 


90 mg 


Stearic acid 


10 mg 


Methylcellulose 


5mg 


Magnesium stearate r 


5mg 




150 mg 



40 Immediately release layer : The compound represented by the formula (I), lactose, and mlcrocryiBtal cellulose were 

made ps»s through a 60 inesh sieve and were mixed. A solution dnw% i 
the resulting mixture was kneaded, granulated, and dried to yield the granules, r • y -.^ v 

Sustained release layer : The compound represented by the fomiula (I), lactose, and microcrystai cellulose were^ 
made pass through a 60 mesh sieve and were mixed. Stearic acid was added to the mixture and the resulting mbc- ' ■ 
4S: turewas heated and dissolved. They were kneaded, were granulated, and were dried to yield the granules. . 
' /: Double layered tablet formation : Magnesium stearate was added to the granules of immediately release layer and . 

the resulting mixture was compressed. Subsequently, magnesium stearate was added to the granules of immedi- ' 
. . ately release layer and the resisting mixture was compressed on to yieW sustained release double layered tablets. 

so Formulation example 7 

,., '[0138] Entiaric coaled granules are prepared using the following ingre^^ < 
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Ingredients 


The compound represented by the formula (1) 


30 mg 




Miaocryslal cellutose 


12Smg 




Corn starch 


50 mg 




CMC'Na 


25 




HPCorMC, . 


- 10 mg 






240 mg 



20 



(Coating sotution)" ' 


HP-55 


10.5 mg 


Fatty add ester of glycerin 


2.0 mg 


Ethanol 


41.0 mg 


Oichtoromethane 


46.5 mg 


Talc 


4mg 



[0139] The active ingredient microcrystal ceiiulose, com starch, and CMC-Na were made pass through a 20 mesh 
sieve and mixed thoroughly. A solution of HPC (hydroxypropyhlcellufose) or MC (methylcellulbse) was added to the mix- 
30 ture and the kneading was made pass through a 1 6 mesh sieVe. The obtained giramiles were dried at 50 to 60 "^C. The 
dried granules were spray-coated with a solution of HP-55 (hydroxypropylmethyicellulose phthalate, SNnetfiu Kagaku' 
inc.) in fatty acid ester of glycerin, ethanol. dichloromethane..and talc to yield the enteric coated granules. 



95 



Formulation 8'^' • * 

[01.40] Entertc.coated granules are prepared.using the following ingredients.- 



Ingredients 


The cbrnpound represented k>y the formula (1) 


30 mg : 




Miapcrystal cellulose 


155 mg 




Cornstarch.; 


60 mg 




CMC;Na ; - ■ ' "\ 'V'' 


25 mg 




HPCor MC, , . . 


^5 mg ; 






275 mg « 



(Coating solution) 


Eudragtt L30D-55 
Polysolvate 80 


46.8 mg 
0.7 mg 
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(continued) 



(Coating solution) 


PEG 6Q00 ... 


1.4 mg 


Talc 


4.2 mg 


Purified water 


46.8 mg 



IS 



[01411 The granules which are prepared in a manner similar to that described in the method of Forriiulation ^ample 
7 was coaled with the coating solution cofiprising the solution of Eudragit L30D-55 (ROhm Pharma) in polysolvate 80 
(pol^Qxyethylenesorbitan monooleate. Kao Inc.). PEG 6000. late, and purified water. After ihe obtained granules were 
dried, the resulting granules were made pass through a 16 mesh sieve to yield the enteric coated granules. 

Fonmdation example 9 

[0142] Sutjlingualtat>lets are prepared using the loOowingingredierrts. 



20 



25 



30 



Ingredients 


The compound represented by the formula (0 


10 mg 




Lactose 


70 mg 




Com starch 


12 mg 




Methylcellulose 


5 mg 




Talc 


2 mg 




Magnesium stearate 


1 mg^ 






100 mg. 



[01431 The ooftrpoundrepresemed by the forimila (I), lactose, and com slaiichwer^ 

sio/e and mixed. MIxpowder was kneaded with methylcellulose solution and granulated, dried, then the granules were 
lubricated. 

Formulation example 10. 

[0144] Injections are prepared using the following ingredients. 



40 





Ingredients 


The compound represented by the formula (0 


1 mg 






Glucose 


2 mg 


45 




Water for irijectioh 


997 mg 








1000 nng 



[0145] The above ingredients were filled into ampoules. 

so . 
Formulation 1 1 

[0146] Freeze-dried injections are prepared using the following ingredients. 



ss 
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Ingredients 


The oompound represented by the formula (1) 


1 mg 


^/ . ^ . 




D-mcinnitol 


200 nng 






WatePfbr injection 


779 mg 


* - . ' ■■ 






lOpOmg 





' (0147] ' ^ The above ingredients were filled irito ampoules for freeze-dryihg arid the ampoules were f reezenjried to yield 
. ;.::the^fr£eze-drjedir4ections; • '> ... :v. . . 



IS 



Fomrujiation 12 

[0148] Suppositories are prepared using the following ingredients. 



20 



Ingredients 


The compound represented by the formula (1) 
Witepsol 


30 mg 
1470 mg 






1500 mg 



4S. 



[0149] The compound represented by the formula (I) was made pass through a 60 mesh sieve. The compound wias 
dispersed in the solution of the melted witepsol (higher fatty acid triglyceride) at 50 to 60 °C. The solution was cooled 
to 38 to 40 X.wHh stirring to yield.the medical fluid.. The medical fluid was filled Into a container of aluminum foil; sealed,- 
and then cooled to yield the suppositories. 

Formulation example 13 

[0150] Nasals are prepared using the following ingredients. 



40 



Ingredients 


The compound represented by the formula (1) 


2 mg , 




Carboxyvinylpblymer 


5mg 




L-Argbiine 


10mg = 




Sodium chloride . .. 


0.6 mg 




Purified water 


84.2 mg 






100 mg 



[0151] After the cotnpound represented by the formula (1) was' dissolved in carboxyvinylpolymer. L-argtnine and 
sodium cNoride was added to the solution. The solution's pH was adjusted and the mucosity was adjusted by adding 
purified water to yield the elective medical fluid. ..' * 

Formation example 14 - . 

[0152] Endermatic formulation was prepared using the fbHowing ingredients: * ' v . - 



55 



89 



(C) 2(11)2 Cop)Tight Dcru'cnl Inlbrnialion Ud. 



EP0 933 379A1 



IngredientB 


The compound represented by the formula (0 
tso-propyl myffstate 


10 mg 
990 mg 






1000 mg 



j01S31 After the compound represented by the formula (0 was dispersed in jso^ropyl myristete. t^^ mfarture.was: • 
^• > jTilxed with acrylic adhesive fbrnrwiatibn } ; . ' - . , v;^. r - - 

(e.g. =i.i3^J-M 



IS 



and was attached plastered to a support to yield endermatic formulation. 
Formulation example 15 

101 54) Ointment was prepared using the foBowing ingredients. 



2S 


Ingrediente 


The conpound represented by the formula (1) 


10 mg^ 




liquid paraffin. 


7.5 mg 






Glycerol 


82.5 mg 


30 






100 mg 



10155] The confound represerrted by Hie formula (I) was dispersed in liqiM paraffin and kneaded to yield the oint- 



menl. ' 
35 industrial Applicability 



101561 The novel peptide derivatives having 3-(4.thiazolyl or S-thiazolyO-alanine residue and having an effect of acfi- 
vating the central newous system were provided. 



40 Claims 

1 . A peptide derivative oi the formula (I): 



45. 



50 



O O 
Z-C-N-C-C-N X 



(D 



55 



««herein A is 4-thiaiolyl or S-lhiaiolyl wherein the nitrogen in the thiazolyl ring may be ""f^PrT^t 
Tto^^ opfonany substituted alKyl or atkervl. X is a bond oxyflen. or suHur. m is an »,teger of 0 to 4 Y e 
i^^SSSS^i^. optionally iitutedc^^ 
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O F 
II / 



wherein and are independently hydrogen or optionally sul>s1ituted alM. or R^ and tal«n together with 
JO.; vnay form a non-aranatic heterocyclic ring the adjacent nitrogen which may contain oxygen,- nitrogen; or sulfur'and'. 
maybesubstitirted.Zisthestib6titueril.representedby«^^ .;>...•• 



IS 



w- 



O^N 



25 



wherein is hydrogen, optionally substituted alkyl. optionally substituted cartx>xy. or optionally substituted, acyl. 

and are each independently hydrogen or optionally substituted alkyl, and W is -{CH2)n- wherein n is 0/1. 2, 
or 3. oxygen. suHur. or optionally substituted imino. or the substituent represented by the formula: 




its pharmaceutically acceptable salt, or hydrate thereof. 
40 2. Apeptidederivativeof the formula (II): 



45. 



60 



o o 

II H H II 
Z-C-N-C-C-N X 
I I I 



N 



(II) 



wherein X. Y. Z, and m are as defined above, and the nitrogdn in the thiazotyl ring may be^quarternary rdtrogen 
which is formed with optionally sut)stituted alkyl or alkenyt, its pharmaceutically acceptable saK. or hydrate thereof;' 

55 3. A peptide derivative of the formula (111): 
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O O 

II H H II 
Z-C-N-C-C-N X 



[=1 I 



wherein X Y. Z. and m are a& defined above, and the nHrogen in the tWazolyl ring may be quarternary nitrogen 
which is formed' with optionaly sut)SliliJted alkyi or alkenyl, its pharmaceutically iacceptable salt, or hydrate theriedf. 

L A peptide derivative 0* the formula (IV): • - ^ . > ' . • . _ • ' 



W— O O 
I II H H II .x^^ 



N I I I 

CHa ,|- {CH2)m , (IV) 



r3 



Y 

N 



wherein W, X. Y. m. R*. R". and R* are as def ined above. Us pharmaceuticaBy acceptable salt, or hydrate thereof. 
5. A peptide derivative o< the formula (V): 

Me 



O / O O 

I ^ II H H II 



S 

"I I I 
H _^CH2 -» (V) 

r==] Y 

Wherein Y is as def ined above, Hs pharmaceufically accepUble salt or hydrate thereof. 
6. A peptide derivative of ttie formula (VI): . . ^ . 
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O / O O 

I II H H II 

H ^CH2 



(VII 



15 



wherein Y is as defined above. Ks pharnruiceuticaDy acceptable salt, or 

7. A peptide derivative of any one of claims 1 to 4 wherein m is 1 or 2. provided that X is not a borxd when m is 1 . its 
pharmaceutically acceptable salt or h/drate thereof. ^ ' . . 

.. 8. . A peptide derivative of any one of clainns 1 to 4 wherein m is 1 and Y is optionally substituted alkyiroptionally sut>- 
20 stituted carboxy. or optionally substituted carbamoyl, its pharmaceutically acceptable salt, or hydrate thereof. 

9. A peptide derivative of any one of claims 1 to 4 wherein m is 2 or 3 and Y is optionally substituted aikyl. optionally 
substituted carboxy, or optionally substituted cartsamoyl. its pharmaceutically acceptSU)le salt, or hydrate thereof: 

25 10. A compound represented by the formula (VII): > 

o o 

.11 H H II . . 
Z-C-N-C-C-OH (VII) 



30 



3S- 



40 



wherein A arx^ Z are as defined ak>ove. 
11. A cornpound represented k>y the formula (VIII): 



H ^ ^ 



wherein A. X. Y and m are as defined alxive. 

50 

12. A pharmaceutical composition which contains the compounds described In the claims 1 to 9 as an active ingredi- 
ent. ^ 

13. A composition for activating the central nervous system which contains the compounds described in the claims 1 
55 to 9 as an active ingredient 

14. A TRH derivative having such effect that the ratio represented by the t3lood glucose level of the active sut>stance* 
administered group / the blood glucose level of the physiological saline-administered group is 0.7 to 1.3 in the rat 
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to which an effective amount of It Ibr exhibHing the main activity is intravenously administered. 



10 



IS 



20 



25 



30 



35 



40 



45 



55 
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Figure 1 



The effect of releasing acetylcholine in cerebral cortex 
when the test compound is orally administeretl to rats 



300 



200 



100 




4 0 0 



Compound I-IO 
TRH 

Compound 52 
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The transition of the blood glucose level by intravenous injection tx, rat? 




Time (min.) 
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INTERNATIONAL SEARCH REPORT 



latematiooal ipplicatioa No.' 

PCT/JP97/02917 



A. CLASSmCATION OF SUBJECT MATTER 
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Bo« I CTmnratfoni wh«r< certain dahre were found unicar chablr (Continuation of Item 1 of first sheet)* ' 
Ihii iniuntiioBaJ scaicit lepon baa u» bees esubllsbcd to respect of cenaia claaitt uadcr Aftkte ]7(2](a) for tbe foUowint icisoiu: 



I. Q Qaims Nos.: 

b e caus e ihcy reiaic lo subjeci manci noi requiied tu be searched by this Auihorily. namely: 



□ 



Qaim^ Nos.: ^ 

because they lelate to pans of ihc imemaiional application ihat do noi comply tvith the prescribed reqifteme'nts i6 such 
an extent thai no meaningful inicfnaiional search can be canied oui, apeciijca]|y: 



Qaims Nos.: 

because ihey arc dependent claims and are noi drafted in accordance with the second and third sentences of Rule 6.4(a). 



Bon n Observations where unity of InventloD Is lacking (Continuaiion of Item 2 of flist sheet) 



This Imematioaal Searchiog Auihoruy found multiple inventions in this intctnational ^iicaiion^ as follows: 

Claims 1 to 13 relate to peptides represented by the formulae 
(I) to (VI), intermediates of the formulae (VH) and (vm) for *^ 
producing these peptides, and medicinal compositions and central 
nervous system activators containing these peptides as" ' the active 
ingredients. -. ■ 

Claim 14 relates to TRH derivatives capable of giving a ratio 
of the blood sugar level of the test group to which ' the 'active " 
compound is administered to that of the control group to which 
physiological saline is administered of from 0-7 to 1.3, after' 
being intravenously injected into rats in such an effective dosage 
as to allow the exertion of the main effect. 

1. As all required addiiional search fees were timely paid by the applicant* this international search repon covers all* 
searchable claims. 

2. As all seuchable claims could be searched wiihoul effon iusiifying an additional fce^ this Auihorily did not invito 
payment of any additional fee. . « v . 

3. Q As only some of the required addiiional search fees were timely paid by the appUcant, ihis'inieraaiional search lepiiit • 
covers only those dainks for which fees were paid, specifically claims Nosj f ^. ■ . 



nn required additional search fees were timely paid by the applicant. Consequcnily, this imeraacional search repon is ■ 
resiriaed to the invention first mentioned in the daims; ti is covered by cUiim Nos.: 



Remark oo Pnitnl The additional search fees were accompanied by the applicant'^ protest. 

n ^ protest accompanied the payment of additional surch fees. 
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Continuation of Box No* IT of continuation of first sheet (1) 

It is considered that the special technical features of 
Claims 1 to 13 reside in the provision of the peptides represented 
by the formulae <I) to (VI) which are useful as medicinal 
compositions while the special technical feature of Claim' 14 
resides in the provision of the TRH derivatives which are capable 
of giving a blood sugar level ratio falling within a . specif ic 
range and thus differ from the above-mentioned ones. 

Such being the case, Claims 1 to 13 and Claim 14 do not have 
any technical feature in common. Therefore, it is obvious that 
this international application does not comply with the' 
requirement of unity of invention. 



Form PCr/ISA/210 (cjrtra sheei) <Jul]r 1992) 



100 



(C) 2002 Copyright Dcrwcni Infuniiatitni I-ii-l. 



